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1.0 INTRODUCTION

This document is the final report for the Clearfield disassembly evaluation and a continuation

of the KSC postflight assessment for the 360T026 (STS-47) RSRM flight set. All observed

hardware conditions were documented on PFORs and are included in Appendices A, B, and

C. Appendices D and E contain the measurements and safety factor data for the nozzle and

insulation components. This report, along with the KSC Ten-Day Postflight Hardware

Evaluation Report (TWR-64203), represents a summary of the 360T026 hardware

evaluation. The as-flown hardware configuration is documented in TWR-60472.

Disassembly evaluation photograph numbers are logged in TWA-1987.

The 360T026 flight set disassembly evaluations described in this document were performed at

the RSRM Refurbishment Facility in Clearfield, Utah. The final factory joint demate

occurred on 12 April 1993.

Detailed evaluations were performed in accordance with the Clearfield PEER TW_R-50051,

Revision A. All observations were compared against limits that are also defined in the PEER

These limits outline the criteria for categorizing the observations as acceptable, reportable,

or critical. Hardware conditions that were unexpected and/or determined to be reportable or

critical were evaluated by the applicable CPT and tracked through the PFAR system.

Figure 1 shows the RSRM Case Configuration.

*Casting Segments

Factory Joint Factory Joint

t !! _ II II II II

IF--
il II " II . Jl . Ir . Ji I. t-,,_ I

-- Att t AftField Joint Field Joint Field JointW A_IIhac _ifr_ealrdr Sti_f_tner DA_e

Figure 1. Case Configuration

i t. :
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2.0 REFERENCES

The following documents are referenced herein:

CPWl-3600A Prime Equipment End Item Detail Specification, Part I of Two Parts;

Performance, Design, and Verification Requirements, Space Shuttle

Redesigned Solid Rocket Motor CPW1-3600 For Space Shuttle Solid

Rocket Motor Project, Operational Flight Motors (RSRM-4 and

subsequent)

TWA-1987 360T026, STS-47, Clearfield Postflight Photo Log

TWR-50050 KSC Postflight Engineering Evaluation Plan (PEEP)

TWR-50051 Clearfield Postflight Engineering Evaluation Plan (PEEP)

TWR-60472 STS-47, 360T026, KSC Processing Configuration and Data Report

TWR-64201 Postflight Hardware Special Issues, 360T026 (STS-47), Clearfield

TWR-64203 KSC Ten-Day Postflight Hardware Evaluation Report, 360T026

(STS-47)

TWR-60205 RSRM Hardware Assessment at KSC (Presentation of 360T026 PFARs

to RPRB)
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3.0 EVALUATION SUMMARY

Table 1 provides a summary of all postflight-related Squawks/Preliminary PFARs, PFARs,
IFAs, and SPRs for 360T026.

Table 1. Summary of 360T026 Problems

Squawks/Prelim. PFARs

KSC 26
Clearfield 20

Total 46

PFARs IFAs SPRs

16 0 0
_8 0 !
24 0 1

A list of all 360T026 PFARs is included in Table 2. This includes Squawks (written at KSC)

and Preliminary PFARs (written at Clearfieid) that were written and not elevated to PFARs.

Information relating to postflight Squawks can be found in TWR-64203.

3.1 CEI Specification Compliance

Based on hardware evaluations at KSC and Clearfield, as defined in the respective PEEPs

(TWR-50050, Revision C and TWR-50051, Revision A), all CEI (CPW1-3600A) motor
performance requirements were met.
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4.0 COMPONENT EVALUATIONS

The following sections detail, by component, the hardware condition observed at Clearfield.

4.1 Insulation

Internal insulation evaluations of the igniters, case acreage, joints, and liners are summarized

in the following sections. PFORs documenting the observations are found in Appendix A.

Only the LH motor was evaluated as specified in the Clearfield PEEE

4.1.1 Thermal Performance Evaluation

Summaries of the safety factors for the nozzle-to-case joint, field joint, factory joint, case

acreage and igniter insulation are found in Table 3 through Table 7, respectively. All safety

factors for these areas can be found in Appendix E, Tables E-1 through E-22. Note that all

joint insulation regions, including factory joints, must meet a minimum safety factor of 2.0. A

minimum safety factor of 1.5 is required in the acreage insulation regions.

The igniter insulation forward of the igniter nozzle insert (Station 5), requires a minimum
remaining insulation thickness of 0.010 inch.

Preliminary PFAR 47C-20 was written for apparent CSF violations on the LH aft center

segment (see Table 4). The apparent violations occurred at the factory joint (161.4 inch

station) which has a history of providing inaccurate prefire data. The 161.4 inch station will be

replaced by the 163.0 inch station effective RSRM-30. All other safety factors were within

CEI specification limits. All thermal protection requirements were met.

4.1.2 Internal Insulation Samples

The Clearfield PEEP specified that removal of standard insulation samples was not required
on 360T026.

REVISION
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Table 3. Summary of 360T026 Nozzle-to-Case Joint and Field Joint Insulation

Safety Factors

Joint

Nozzle-to-Case Joint,LH

Min. Compliance

Safety Factor

tCSF * Degree Location

3.6 0.0

Min. Actual

Safety Factor

tASF *
4.1

Degree Location

0.0

Aft Field Joint, LH 6.0 90.0 6.2 90.0

Center Field Joint, LH 13.0 46.0 14.0 46.0

Forward Field Joint, LH 15.6 226.0 16.7 226.0

* Minimum required joint insulation safety factor is 2.0.

Table 4. Summary of 360T026 Factory Joint Insulation Safety Factors

Min.

Station Compliance Safety Degree

Joint (inches) Factor (CSF) * Location

Aft Dome/ 56.0 3.06 0.0

Stiffener, LH

Stiffener/ 177.7 2.18

Stiffener, LH

Stiffener/ET 299.1 2.86

Attach, LH

Aft Center, 161.4 1.46"*

LH

Forward Center, 161.4 2.74

LH

ForwardCylinder/ 162.0 3.99 _ 286.0

Cylinder, LH

Forward Dome/ 321.0 4.14

Cylinder, LH

Min. Actual Safety

Factor (ASF) *

3.83

Degree
Location

0.0

180.0 3.55 180.0

180.0 4.68 180.0

90.0 4.22 90.0

316.0 6.86 316.0

5.35 286.0

90.0 4.55 90.0

Minimum required joint insulation safety factor is 2.0.

Preliminary PFAR 47C-20 written on apparent CSF violations.

DOC NO. TWR--64204 VOL
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Table 5. Summary of 360T026 Case Acreage Insulation Safety Factors

Min. Min. Actual

Compliance Safety Station Degree Safety Factor Station

Segment Factor (CSF) * (inches) Location (ASF) * (inches)

Aft Dome, LH 2.07 12.0 180.0 2.37 45.0

Aft, LH 2.25 133.0 0.0 2.32 145.5

Aft Center, LH 2.70 30.7 136.0 2.93 30.7

Forward Ctr., LH 3.10 178.0 0.0 3.89 71.5

Forward, LH 2.20 362.0 286.0 2.43 263.0

Degree
Location

46.8

0.0

136.0

316.0

286.0

* Minimum required case acreage insulation safety factor is 1.5.

Table 6. Summary of 360T026 Igniter Insulation Safety Factors

Min. Min. Actual

Compliance Safety Degree Safety Factor

Factor (CSF) * Station Location (ASF) * Station
Degree

Location

LH Igniter
Chamber OD

RH Igniter
Chamber OD

LH Igniter
Chamber ID

RH Igniter
Chamber ID

LH Adapter

RH Adapter

LH Inner Joint

RH Inner Joint

LH Outer Joint

RH Outer Joint

2.78 3 330.0 2.97 3

2.52 3 0.0 2.73 3

8.32 9 60.0 8.94 9

9.98 7 180.0 10.94 7

2.79 11 180.0 3.33 11

3.32 11 180.0 3.97 11

4.73 10 330.0 5.13 10

9.58 10 90.0 10.76 10

2.96 1 60.0 3.60 1

3.13 1 330.0 3.73 1

330.0

0.0

60.0

180.0

180.0

180.0

0.0

90.0

60.0

330.0

Minimum required safety factors are 1.5 for the chamber and adapter acreage and
2.0 for the igniter joints.
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Table 7. Summary of 360T026 Igniter Insulation at Station 5

Minimum

Postflight Degree

Igniter Station Thickness * Location

Igniter, LH 5 0.110 150.0

Igniter, RH 5 0.114 0.0

• Minimum required thickness is 0.010 inch at Station 5.

4.1.3 Liner

Detailed liner maps are included in Appendix A. The remaining liner patterns were typical of

past flight motors.

4.1.4 Igniter Nozzle Insert

LH

The postflight igniter nozzle insert throat diameter measurements were 6.435 inches at 0

degrees, 6.421 inches at 60 degrees, and 6.438 inches at 120 degrees. Using the maximum

postfire measurement provides a thermal factor of safety of 7.7.

RH

The postflight igniter nozzle insert throat diameter measurements were 6.372 inches at 0

degrees, 6.384 inches at 60 degrees, and 6.362 inches at 120 degrees. Using the maximum

postfire measurement provides a thermal factor of safety of 8.9.

4.1.5 Results of Special Issues and Concerns (Insulation)

TWR-64201 identified areas for special evaluation for 360T026. A single insulation issue is

listed below with the results.

1. Condition: Excess delay time occurred between the first liner mix and sling lining

application during the liner application process of the RH aft center

segment. No repair was made.

Reference: TWR-63082 ,L

Results: The RH center liner pattern was evaluated following low pressure rinse.

The remaining liner pattern was normal and consistant with previous aft

center segments. There were no anomalous conditions as a result of the

time delay.

DOe NO. TWR-(M204 IVOL

REVISION _ SEC [ PAGE 8



CORPORATION

SPACE OPERATIONS

4.2 Case, Seals, and Joints

Seal and joint evaluations of the S&As, factory joints, internal nozzle joints, ports, and port

plugs were performed. PFORs documenting the observations are found in Appendix B.

4.2.1 S&As

Figure 2 shows the Safe and Arm device (S&A) configuration. The S&As were disassembled

on 1 October 1992 at the Clearfield H-5 facility. The following is a summary of the
assessment observations.

Typical soot was observed up to, but not past, the forward primary rotor shaft O-ring of both

S&As. No O-ring or other seal surface damage was observed.

4.2.2 Factory Joints

The factory joints were inspected by Quality Assurance at Clearfield. All fourteen factory

joints were in good condition with no O-ring heat effect or erosion observed. The RH

forward dome joints had small areas of heavy corrosion. The LH forward dome had minor

fretting and small areas of medium corrosion. None of these conditions adversely affected

the performance of the joint.

4.2.3 Internal Nozzle Joints

Details concerning the nozzle internal joint performance can be found in section 4.3.

4.2.4 Port Plugs and Port Plug Seals

S&As

One anomalous condition was observed. A scratch was observed on the LH S&A 306 degree

leak check plug. Preliminary PFAR 47C-14 was written on this condition. The scratch was

"V"-shaped and oriented in a radial direction. The cause or time of occurrence was

unknown. Typical galling on the land between the SII port primary and secondary seal

surfaces was observed on both S&As. No other O-ring, plug or seal surface damage was
observed.

Factory_ Joints

No anomalous conditions were observed on any of the leak test ports, plugs or plug O-rings.

Internal Nozzle Joints

No anomalous conditions were observed on any of the internal nozzle joint leak test ports,

plugs or plug O-rings.

REVISION
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PRIMARY SEAL

ROTOR SHAFT
PRIMARY SEALS

SEALS

ROTOR SHAFT
SECONDARY SEALS

SRM IGNITION
INITIATOR

Figure 2. Safe and Arm Device Configuration
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4.2.5 Results of Special Issues and Concerns (Case, Seals, and Joints)

TWR-64201 identified areas for special evaluation of 360T026 at Clearfield.

seals, and joints issues are listed below with their respective results.

1. Condition:

Reference:

The case,

Corrosion was observed on the rotor detent ball spring during postflight

evaluation of the RSRM-21 LH barrier-booster device. The spring should

have been a MS24585-C5 (stainless steel) spring, but was actually a

MS24585-5 (non-corrosion resistant music wire) spring.

TWR-63082

Results:

2. Condition:

Reference:

Results:

Discoloration was observed on the rotor detent ball spring of both S&As.

The springs are being evaluated by M&P for evidence of corrosion.

A recent seals audit identified descrepancies between the Refurbishment

and process finalization specifications (STW7-3434 and STW7-3450,

respectively) and Engineering requirement drawings. The specifications do

not provide adequate criteria for the throat support housing forward and aft

seal surfaces of nozzle joints 3 and 4.

Nozzle CPT, RDW 0640R1 (Effective through RSRM-26), (Joint 3 only)

Typical light-to-medium corrosion was observed on both the LH and RH

throat support housing forward and aft faces. No seal surface damage was
observed.

3. Condition: Both the LH and RH factory joints may have leak test plugs procured from

Standard Press Steel. These plugs have a white locking device instead of the

blue locking device that has been used on hardware procured from Nylock

Fasteners, Inc.

Reference: DR 408903

Results: Several of the plugs had the white locking device. This did not affect the

design or performance of the plug.

4.3 Nozzle

Figure 3 shows the internal nozzle joint nomenclature and details the internal nozzle joint

configuration used in this report. The PFORs documenting the observations are contained in

Appendix C.

The nozzles were off-loaded at Clearfield H-6 on 25 September 1992. The LH nozzle

showed no transportation damage. The RH nozzle showed transport tie-down strap

REVISION DOC NO. TWR-64204 IVOL

SEC [ PAGE 11



CORPORATION

SPACE OPERATIONS

_-- Throat Assy

_t_ _'__'_ F Snubber Assy Y

Bearing Protector

_-- Cowl Assy

dose Inlet - Prlmary O-rlng
ousing Secondary O-rlng

Forward En__

•w_/_ Cowl Housing

Assy H _=_ _ I"-1

Joint 2 -- Nose Inlet-to-Flex Bearing-to-Cowl
Joint 3 - Nose Inlet-to-Throat

Joint 4 - Throat-to-Forward Exit Cone

Joint 5 -- Aft End Ring-to-Fixed Housing

Leak Check Port -/

Secondary O-ring- 7 / _.
Primary O-r ng_ /

-n_ cc_
/ \ \ I / /Throat

Assy /_)J __ EA913NA

Fo " g

d

F Secondary O-ring

CCP "_._ .. j/,_-- RTV Backfill

'Throat" -y/Ass _/C'_ _

NA Leak Check Po_---_---

'-- Throat HOUSFIngrward Exit Cone 14ouslng A

O-ring

T- Secondary O-ring

I -_\ /- Primary O-ring
I ^** =.._ ol.."_'_ / P Fixed Housing

t '_'_/&m_ __ Leak Check P°rt

L ,nn.r.oo,.o0
L_ ASSV_ ___ / \ _ EA913NA

P

Fixed

L Assy
Flexible Boot -J " " _"

Figure 3. Internal Nozzle Joint Configuration
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damaged phenolic liners at 352-0-5 degrees on the nose cap and forward end of the forward

inlet ring. Preliminary PFAR 47C-01 was written on this condition. The RH nozzle forward

exit cone showed foreign material around three of the aft end shear pin screws in the

CCP/GCP interface. Samples were taken and Preliminary PFAR 47C-02 was written on this

condition. Analysis of the foreign material shows it was grease.

The internal nozzle joints were disassembled on September 28-30, 1992 at the H-6 facility in

Clearfield. The condition of the RSRM-26 nozzle joints was generally typical of previous

flight nozzles. RTV was below the char line in all joints. The primary and secondary O-rings

in all joints showed no signs of blowby, erosion, heat effects or disassembly damage. There

was no significant metal hardware damage.

The following sections provide detailed assessments of nozzle internal joints, bondlines, char

and erosion performance, flex boot and flex bearing condition, and throat erosion data. The

outcome of special issues and concerns for this nozzle flight set is also presented.

4.3.1 Nose Inlet/Forward End Ring/Cowl (Joint 2)

LH

The forward end ring forward spherical surface had paint bubbles from 170-to-325 degrees

extending from forward end to within one inch of secondary O-ring groove. Clear fluid was

present inside paint bubbles. Samples were taken and Preliminary PFAR 47C-09 was written
on this condition.

There was typical mixing of RTV and adhesive with the RTV reached below the char line over

the complete circumference. Soot entered the joint between the layers of RTV and adhesive.

Typical scalloped shaped soot was observed between the bolt holes on the nose inlet and

forward end ring around the full circumference. Soot reached the primary O-ring

intermittently from 195-to-345 degrees. No soot was observed past the primary O-ring.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in

the bolt holes. Light-to-medium corrosion was observed on the forward mounting face and

ID of cowl housing and on forward side of flex bearing forward end ring flange intermittently

around circumference. Typical burnishing was observed intermittently on the nose inlet

secondary seal surface. No O-ring, seal surface or leak check plug damage was observed.

The leak check port plug breakaway torque was 35 in-lb and the running torque was 20 in-lb.

There were no separations observed on the cowl assembly. The aft end of nose assembly had

metal-to-adhesive separations intermittently around circumference a maximum radial width

of 0.005 inch.

REVISION DOG NO. TWR-64204 IVOL
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RH

A rusty 1.20 inch diameter washer was found in sand and splashdown debris of the throat/flex

bearing cavity. Preliminary PFAR 47C-10 was written on this condition. Measurements and

material test show the washer is not nozzle flight hardware. Sand in the cavity indicates the

nozzle may have hit river bottom during towback operations and picked the washer up with

the sand.

There was typical mixing of RTV and adhesive with the RTV reached below the char line over

the complete circumference. Soot entered the joint between the layers of RTV and adhesive.

A gas path through the RTV was observed at 350 degrees and extended circumferentially to

356 degrees within the RTV at the nose assembly GCP and the cowl assembly SCP interface.

Typical scalloped shaped soot was observed between the bolt holes on the nose inlet and

forward end ring, full circumference. Soot reached the primary O-ring intermittently from

290-0-40 degrees. No soot was observed past the primary O-ring. No heat effects were

found in this area on the forward end ring or the cowl housing. The virgin CCP on both

assemblies, the GCP on the nose cap and the SCP on the cowl showed shallow heat effects

throughout the gas path. Preliminary PFAR's 47C-12 and 47C-13 were written on this

condition.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in

the bolt holes. Light-to-medium corrosion was observed on the forward mounting face and

ID of cowl housing and on forward side of flex bearing forward end ring flange intermittently

around circumference. Typical burnishing was observed intermittently on the nose inlet

secondary seal surface. No O-ring, seal surface, or leak check plug damage was observed.

The leak check port plug breakaway torque was 34 in-lb and the running torque was 12 in-lb.

There were no separations observed on the cowl assembly. The aft end of nose assembly had

metal-to-adhesive separations intermittently around circumference a maximum radial width

of 0.005 inch.

4.3.2 Nose Inlet/Throat (Joint 3)

LH

The RTV reached below the char line over the complete circumference. Two RTV voids were

observed at 85 and 238 degrees, but no gas paths were found in the joint. Grease did not

interfere with the RTV fill in the joint.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in

the bolt holes. Light-to-medium corrosion was visible on in-board edge of the throat

housing and GCP full circumference. Aluminum oxide corrosion was visible on the nose inlet

housing in-board edge and GCP surface intermittently full circumference. No O-ring, seal
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surface, or leak check port plug damage was observed. The leak check port plug breakaway

torque was 36 in-lb and the running torque was 23 in-lb.

The nose inlet assembly showed two areas of metal-to-adhesive separations with a maximum

radial width of 0.005 inch. The throat assembly forward end was separated intermittently

around circumference at metal-to-adhesive with a maximum radial width of 0.015 inch.

RH

The RTV reached below the char line over the complete circumference. Grease did not

interfere with the RTV fill in the joint. No gas paths were found in the joint.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in

the bolt holes. Light-to-medium corrosion was visible on inboard edge of the throat housing

and GCP full circumference. Aluminum oxide corrosion was visible on the nose inlet housing

in-board edge and GCP surface intermittently full circumference. No O-ring, seal surface,

or leak check port plug damage was observed. The leak check port plug breakaway torque

was 33 in-lb and the running torque was 11 in-lb.

The nose inlet assembly showed three areas of metal-to-adhesive separations with a

maximum radial width of 0.005 inch. The throat assembly forward end was separated

intermittently around circumference at metal-to-adhesive with a maximum radial width of

0.020 inch. The throat inlet ring also showed a separation within the CCP from 48-to-138

degrees with a maximum radial width of 0.058 inch. The separation extended through to the

flow surface along the ply angle. Sharp edges around the separation flow surface indicate

postburn occurrence. Preliminary PFAR 47C-11 was written on this because it was thought

to be a first time occurrence. Further examination of our postfire database shows this was not

a first time occurrence. Postfire virgin CCP separations is an acceptable condition.

4.3.3 Throat/Forward Exit Cone (Joint 4)

LH

Foreign material was observed on the primary seal surface of both the throat housing and

forward exit cone at 28 and 30 degrees. Preliminary PFAR 47C-03 was written on the

condition. The soot-like material, black and flaky, appeared to have been pressed into the

O-ring groove by the primary O-ring from 23-to-30 degrees. Slag-like material was

observed on the primary O-ring from 28-to-30 degrees. Loose, black material was also

observed in the primary O-ring groove and on the mating surface of the throat housing

intermittently, full circumference. The black material appeared to be from disassembly.

The RTV reached below the char line over the complete circumference of the joint with no

gas paths. RTV did not reach the primary O-ring. Grease did not interfere with the RTV fill

in the joint.
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Grease coverage on the joint metal surface was nominal. Medium corrosion was observed at

the throat housing and adhesive interface intermittently around the circumference. No other

metal damage was observed. No O-ring, seal surface, or leak check port plug damage was

observed. The leak check port plug breakaway torque was 28 in-lb and the running torque

was 15 in-lb.

The FEC forward end showed full circumference metal-to-adhesive separation with a

maximum radial width of 0.080 inch. Three adhesive-to-GCP separations with a maximum

radial width of 0.060 inch were observed on the FEC forward end. The aft end of the throat

assembly exhibited a separation full circumference with a maximum radial width of 0.050

inch.

RH

The RTV reached below the char line over the complete circumference of the joint. RTV

extended to the primary O-ring from 0-to-184 and 260-to-350 degrees, but not past O-ring.

No gas paths were present in the RTV. Grease did not interfere with the RTV fill in the joint.

Grease coverage on the joint metal surface was nominal. Typical medium corrosion was

observed in the metal-to-adhesive separations. No other metal damage was observed. No

O-ring, seal surface, or leak check port plug damage was observed. The leak check port plug

breakaway torque was not obtained and the running torque was 24 in-lb.

Metal-to-adhesive separations with a maximum radial width of 0.019 inch were observed

intermittently around circumference on the forward exit cone assembly. Two

adhesive-to-GCP separations were also observed on the FEC with a maximum radial width

of 0.011 inch. Metal-to-adhesive separations were also observed intermittently around

circumference on the throat assembly with a maximum radial width of 0.015 inch.

4.3.4 Flex Bearing/Fixed Housing (Joint 5)

LH

Nylon material from the Nylok locking device of the bolts was observed on the downstream

edge of the primary O-ring at 235 degrees. Preliminary PFAR 47C-04 was written on this

condition. The Nylon did not completely bridge the O-ring footprint. All 72 Packing with

Retainers had typical disassembly damage to the elastomer. No O-ring, seal surface, or leak

check port plug damage was observed. Light corrosion was observed on the underside of the

leak check port plug outboard of the O-ring. The leak check port plug breakaway torque was

39 in-lb and the running torque was 12 in-lb.

The RTV coverage was nominal with intermittent encapsulated voids due to assembly

process. The RTV extended forward intermittently around the full circumference on the ID

of bearing protector inner ring to the flex bearing aft end ring bearing protector interface.
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Grease coverage on the joint metal surfaces was nominal with no excess grease in the bolt

holes. Intermittent light-to-medium corrosion observed on the ID and OD of aft tip of the

aft end ring intermittently around the circumference. There was medium-to-heavy corrosion

on the ID forward tip of the fixed housing intermittently around the circumference. The fixed

housing ID surface showed bubbled paint on the aft flange and on the chamfer surface from

340-0-110 degrees. There was also bubbled paint in a 6.00 inch axial wide area 5.00 inches

from aft end from 47-to-83 degrees. Paint in these areas did not appear to be heat affected.

No corrosion was found on metal surface under paint bubbles. Preliminary PFAR 47C-06 was

written on this unbonded paint condition.

Typical even sooting was present on the bearing protector OD and the flexible boot ID.

No sepai'ations were observed between the inner boot ring and the fixed housing.

RH

The RTV coverage was nominal with intermittent encapsulated voids due to assembly

process. The RTV extended forward intermittently around the full circumference on the ID of

bearing protector inner ring to the flex bearing aft end ring flange surface.

Sixty-nine of the 72 Packings with Retainers had typical disassembly damage to the

elastomer. No O-ring, seal surface, or leak check port plug damage was observed. The leak

check port plug breakaway torque was 40 in-lb and the running torque was 11 in-lb.

Grease coverage on the joint metal surfaces was nominal with no excess grease in the bolt

holes. Intermittent light-to-medium corrosion observed on the ID and OD of aft tip of the

aft end ring and on the ID forward tip of the fixed housing intermittently around the

circumference. The fixed housing showed bubbled paint on the ID surface sixteen inches

from aft end from 90-to-180 degrees. Paint in this area did not appear to be heat affected.

Typical even sooting was present on the bearing protector OD and the flexible boot ID.

No separations were observed between the inner boot ring and the fixed housing.

4.3.5 Aft Exit Cone Assembly Bondlines

LH

The primary mode of separation was 85 percent within the GCP and 15 percent

metal-to-adhesive. The secondary mode of separation was 94 percent adhesive-to-GCP, 5

percent metal-to-adhesive and 1 percent within adhesive. The bulk of the

metal-to-adhesive separation occurred from 292-0-47 degrees. Preliminary PFAR 47C-19

was written because the total metal-to-adhesive separation exceeded 20 percent.

Light-to-medium corrosion was observed in the areas of metal-to-adhesive. Four adhesive
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voids has a diameter greater than 0.5 inch. Intermittent small voids (0.2 inch diameter

maximum were seen throughout the polysulfide. No voids extended the full axial length of the

groove.

RH

The primary mode of separation was 2 percent metal-to-adhesive and 98 percent within

GCR The secondary mode was 1 percent metal-to-adhesive and 99 percent

adhesive-to-GCP. No corrosion was observed. One adhesive void had a diameter greater

than 0.5 inch. Intermittent small voids (0.1 inch diameter maximum) were seen throughout

the polysulfide. No voids extended the full axial length of the groove.

4.3.6 Forward Exit Cone Assembly Bondlines

LH

Mode of separation was 52 percent metal-to-adhesive, 9 percent within adhesive and 39

percent adhesive-to-GCP. Medium-to-heavy corrosion observed on the aft 10.0 inches.

Light-to-medium corrosion was present 5.0 inches aft of the forward shear pins in a band

approximately 7.0 inches wide. Eight adhesive voids had a diameter greater than 0.5 inch.

RH

Mode of separation was 62 percent metal-to-adhesive, 37 percent adhesive-to-GCP and 1

percent within the adhesive. Medium-to-heavy corrosion observed in areas of

adhesive-to-metal separation. Five adhesive voids had a diameter greater than 0.5 inch.

4.3.7 Throat Assembly Bondlines

LH

The throat inlet ring and throat ring mode of separation was 99 percent metal-to-adhesive

and 1 percent adhesive-to-GCE Medium-to-heavy corrosion was present. Three adhesive

voids had a diameter greater than 0.5 inch.

RH

The throat inlet ring and throat ring mode of separation was 100 percent metal-to-adhesive.

Medium-to-heavy corrosion present the full axial length of throat support housing and full

circumference. Six adhesive voids had a diameter greater than 0.5 inch.
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4.3.8 Nose Inlet Rings Bondlines

LH

The mode of separation was 98 percent metal-to-adhesive, 1 percent within the adhesive,

and 1 percent adhesive-to-GCE Two adhesive voids had a diameter greater than 0.5 inch.

Light-to-medium corrosion was present in the areas of adhesive-to-metal separation except

from 0-to-25 and 155-to-205 degrees on the aft 4.0 inches of the aft inlet ring bonding
surface.

RH

The mode of separation was 91 percent metal-to-adhesive and 9 percent adhesive-to-GCE

Two adhesive voids had a diameter greater than 0.5 inch. Light-to-heavy corrosion was

present in the areas of adhesive-to-metal separation except from 60-to-80 and 230-to-285

degrees on the forward 4.2 inches of the aft inlet ring bonding surface. The areas of heavy

corrosion did not have any pitting that exceeded the 0.050 inch limit.

4.3.9 Nose Cap Bondlines

LH

The primary mode of separation was 95 percent CCP-to-GCP and 5 percent within GCE

The secondary mode of separation was 75 percent adhesive-to-GCP and 25 percent

metal-to-adhesive. One adhesive void had a diameter greater than 0.5 inch.

Light-to-medium corrosion was found in the metal-to-adhesive separation on the aft

2.0-to-3.0 inches and on the forward 0.25-to-1.5 inches.

RH

The mode of separation was 95 percent CCP-to-GCP and 5 percent within GCR The

secondary mode of separation was 96 percent adhesive-to-GCP and 4 percent

metal-to-adhesive. Eight adhesive voids had a diameter greater than 0.5 inch.

Light-to-medium corrosion was found in the metal-to-adhesive separation on the aft

1.0-to-4.5 inches and on the forward 0.5-to-1.5 inches

4.3.10 Cowl Bondlines

LH

The mode of separation was 100 percent metal-to-adhesive. Ten adhesive voids had a

diameter greater than 0.5 inch. Light-to-medium corrosion was observed on the bonding
surface around the full circumference.
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RH

The mode of separation was 100 percent metal-to-adhesive. Three adhesive voids had a

diameter greater than 0.5 inch. Light-to-medium corrosion was observed on the bonding

surface around the full circumference.

4.3.11 Fixed Housing Assembly Bondlines

LH

The mode of separation was 64 percent metal-to-adhesive, I percent within the GCR and 35

percent adhesive-to-GCP. Preliminary PFAR 47C-16 was written because the

metal-to-adhesive separation exceeded 15 percent and was not elevated to a PFAR.

Ultrasonic inspection did detect unbonds and are detailed in section 5.3.12. Stains were

observed on the housing marking the location of the unbonds. Hardness checks were

performed on the housing and found no sign of heat affects.

Resin glaze was observed at the GCP-to-adhesive interface. Preliminary PFAR 47C-17 was

written because of this condition. One adhesive void had a diameter greater than 0.5 inch.

Intermittent adhesive voids with diameters of 0.30 inch or smaller were observed around the

circumference. No corrosion was observed on the housing

There were no signs of gas paths or heat affects on the inner boot ring-to-fixed housing

interface. The bondline separation mode between the IBR and the Fixed Housing insulation

was 85 percent IBR-to-adhesive, 10 percent virgin CCP-to-adhesive and 5 percent within

adhesive. The bondline separation mode between the NBR rubber and the fixed housing

insulation was 73 percent within NBR, 9 percent virgin CCP-to-adhesive, 7 percent within

IBR GCP (aft corner), 7 percent within char CCP and 5 percent within adhesive.

The IBR-to-Fixed Housing bondline was assessed. The primary separation mode was 28

percent metal-to-adhesive, 22 percent adhesive-to-GCR 32 percent within GCP and 18

percent within adhesive. The secondary mode was 96 percent adhesive-to-GCP and 4

percent metal-to-adhesive.

RH

The mode of separation was 95 percent metal-to-adhesive and 5 percent adhesive-to-GCR

Preliminary PFAR 47C-15 was written because the metal-to-adhesive separation exceeded

15 percent. Ultrasonic inspection did detect unbonds and are detailed in section 5.3.12.

Stains were observed on the adhesive and housing marking the location of the unbonds.

Hardness checks were performed on the housing and no sign of heat effects were found.

Resin glaze was observed at the GCP-to-adhesive interface. One adhesive void had a

diameter greater than 0.5 inch. Intermittent adhesive voids with diameters of 0.30 inch or

smaller were observed around the circumference. No corrosion was observed on the housing.
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There were no signs of gas paths or heat effects on the inner boot ring-to-fixed housing

bondline. The bondline separation mode between the IBR and the Fixed Housing insulation

was 86 percent IBR-to-adhesive, 5 percent virgin CCP-to-adhesive and 9 percent within

adhesive. The bondline separation mode between the NBR rubber and the Fixed Housing

insulation was 6 percent within NBR, 62 percent virgin CCP-to-adhesive, 1 percent within

IBR GCP (aft corner), 28 percent within char CCP and 3 percent within adhesive.

The IBR-to-Fixed Housing bondline was assessed. The primary separation mode was 66

percent metal-to-adhesive, 15 percent adhesive-to-GCR 6 percent within GCP and 13

percent within adhesive. The secondary mode was 100 percent adhesive-to-GCR

Intermittent light-to-medium corrosion was observed in the areas of metal-to-adhesive.

4.3.12 Ultrasonic Inspection of Fixed Housing Assemblies

Unbonds that ran the full circumference were detected by ultrasonic inspection on the

forward end of both fixed housings. The widest areas on the left-hand were 6.0 inches from

0-to-90 degrees and 8.5-to-11.0 inches from 90-to-270 degrees. The widest areas on the 6.0

inches and broken into several smaller distinct bands in several locations.

4.3.13 Char and Erosion Performance

Char and erosion margins of safety are summarized in Table 8. The char and erosion data

tables for each component liner can be found in Appendix D. Measurement stations that

contain an "N/A" means that data was not available due to missing material. The RH aft exit

cone liner was not recovered and therefore is not included. Three large LH aft exit cone

fragments were recovered from inside the motor at the KSC Hangar AF. Each fragment was

sectioned in two places and evaluated. No plylifting or axial orientation features were present

on the fragments. Therefore, erosion and char calculations could not be made. All stations

showed positive margins of safety. The measurement stations can be found in Figure 1 of

Appendix D.

4.3.14 Flex Boot Performance

The performance of both flex boots was nominal. The LH hand flex boot had a minimum of

3.0 NBR plies intact and the RH flex boot had a minimum of 3.4 NBR plies intact. Positive

margins of safety were achieved at all measurement stations. The flex boot performance

margins of safety are summarized in Table 9.
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Table 8. 360T026 Nozzle Char and Erosion Minimum Margins of Safety

Hardware Stations*

Forward Exit Cone Assembly, 1 4 4.6 8 12 16 20 24 28 32 32.9 34

LH 0.25 0.27 0.24 0.20 N/A N/A N/A N/A 0.11 0.13 0.22 0.26

Fol-ward Exit Cone Assembly, 1 4 4.6 8 12 16 20 24 28 32 32.9 34

RH 0.29 0.32 0.30 0.24 N/A N/A N/A N/A N/A N/A N/A N/A

Throat Assembly, LH 1 2 4 6 8 10 12 14 16 18 20 22

0.15 0.15 0.10 0.07 0.06 0.16 0.20 0.27 0.32 0.40 0.46 0.37

Throat Assembly, RH 1 2 4 6 8 10 12 14 16 18 20 22

0.20 0.21 0.19 0.14 0.09 0.20 0.26 0.32 0.39 0.43 0.49 0.43

Nose Inlet Rings (-503, -504), 28 30 32 34 36 38 39

LH 0.23 0.34 0.15 0.39 0.37 0.18 0.15

Nose Inlet Rings (-503, -504), 28 30 32 34 36 38 39

RH 0.18 0.32 0.16 0.42 0.35 0.20 0.14

Nose Cap, LH 1.5 4 6 8 10 12 14 16 18 20 22 24

N/A 0.50 0.74 0.74 0.89 0.84 0.81 0.69 0.67 0.58 0.19 0.08

Nose Cap, RH 1.5 4 6 8 10 12 14 16 18 20 22 24

0.24 0.44 0.48 0.63 0.72 0.75 0.77 0.59 0.62 0.51 0.20 0.10

Cowl/OBR, LH 0.3 1 2 3 4 5 6 6.8 8 9 10 11.3

0.38 0.33 0.28 0.29 0.35 N/A N/A N/A N/A N/A N/A N/A

Cowl/OBR, RH 0.3 1 2 3 4 5 6 6.8 8 9 10 11.3

0.15 0.20 0.24 0.24 0.27 N/A N/A N/A N/A 0.07 0.05 0.02

Fixed Housing Assembly, LH 0 1 2 3 4 5 6 7 8 9 10.75

1.76 0.75 0.64 0.60 0.68 0.66 0.68 0.75 0.85 1.50 0.48

Fixed Housing Assembly, RH 0 1 2 3 4 5 6 7 8 9 10.75

1.86 0.75 0.79 0.85 0.79 0.83 0.85 0.83 1.04 1.61 0.53

23

0.23

23

0.22

26

0.12

26

0.21

* Station locations are shown in bold with the margin of safety shown below.

4.3.15 Bearing Protector Performance

Close examination showed both of the bearing protectors performed as expected during

flight. Both of the protectors were evenly sooted around the circumference and showed

typically greater erosion in line with the cowl vent holes. There was no evidence of heat effect

on the flex bearing side of either bearing protector. PFOR C-9 in Appendix C shows the

postflight bearing protector thickness measurements every 10 degrees. On the forward third

of the RH bearing protector, fluid was observed coming out of the cracks. This condition was

observed on past bearing protectors and found to be the by-product of the thermal

degradation of the bearing protector material.
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Table 9. 360T026 Flex Boot Margins of Safety

Left Hand Right Hand

Degree
Location

0

90

180

270

Remaining
Plies

Max. Perform-
Material ance

Affected Margin
Depth (in.) of Safety

3.5 1.24 0.34

3.0 1.40 0.19

3.6 1.21 0.38

3.9 1.11 0.50

Max. Perform-

Material ance

Remaining Affected Margin

Plies Depth (in.) of Safety

3.8 1.14 0.46

3.4 1.27 0.31

3.8 1.14 0.46

3.4 1.27 0.31

Minimum flex boot overall prefire thickness is 2.5 inches.

4.3.16 Cowl Insulation Segments

Both nozzles segments performed as expected during flight. No abnormal heat effects were

observed and no soot was found at the cowl housing interface. Adhesive that retains the silica

plugs in the cowl phenolics, flowed into the cowl housing-to-insulation segments bondline

around all 36 spring pins on both nozzles. Preliminary PFAR 47C-07 was written on this first

time occurrence.

The mode of separation from the cowl housing for the LH segments was 1 percent within the

rubber, 90 percent rubber-to-adhesive and 9 percent within the adhesive. The RH

separation mode was 3 percent within the rubber, 85 percent rubber-to-adhesive and 12

percent within the adhesive.

4.3.17 Flex Bearing Performance

LH

The flex bearing performance during flight was acceptable. There were no anomalies

associated with flight or splashdown. Examination of the flex bearing revealed no damage,

soot, heat effect, or flow indications. Typical paint scrape marks, caused by contact with

snubbers at splashdown, were observed on ID of aft end ring from 155-to-305 degrees with a

maximum axial width of 7.00 inches at 150 degrees. Light corrosion was present on exposed
metal surfaces.

RH

The flex bearing performance during flight was acceptable, with no anomalies reported.

Examination of the flex bearing revealed no damage, soot, heat effect, or flow indications.
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Typical paint scrape marks, caused by contact with snubbers at splashdown, were observed on

ID of aft end ring from 165-to-290 degrees with a maximum axial width of 2.00 inches.

Light-to-medium corrosion was present on exposed metal surfaces.

4.3.18 Throat Diameter

The average LH nozzle postfire throat diameter was 55.934 inches (erosion rate of 8.63

mils/sec based on an action time of 120.1 sec). The average RH nozzle postfire throat

diameter was 55.888 inches (erosion rate of 8.36 mils/sec based on an action time of 121.3

sec). RSRM postfire throat diameters have ranged from 55.787 to 56.072 inches.

4.3.19 Results of Special Issues and Concerns (Nozzle)

TWR-64201 identified areas for special evaluation of 360T026 at Clearfield. The nozzle

issues are listed below with their respective results.

1. Condition: Both the LH and RH forward exit cone snubber support rings and snubber

shim retainer bolts and bolt hole threads were damaged.

Reference:

Results:

DRs (LH) 110496-01 & -03, 407068-01 & -02

(RH) 172373-01 & -02, 407152-01 & -02

The LH and RH forward exit cone housings snubber support ring threaded

bolt holes and the shim retainer threaded bolt holes showed no damage.

2. Condition: Three voids exist on the RH flexible boot rubber aft side at 180 degrees, 0.95

inch from the inner boot ring interface.

Reference: DR 408970-01

Results:

3. Condition:

The RH flexible boot showed no unusual erosion or char on the forward or

aft side at 180 degrees.

An area of discoloration exists on the RH flexible boot rubber aft side at 140

degrees, 8.5 inches from the inner boot ring interface. The area measures

6.50 inches circumferentially and 0.75 inch radially.

Reference: DR 411227-01

Results: The RH flexible boot showed no unusual erosion or char on the forward or

aft sides at 140 degrees. There was 3.8 boot piles remaining at this location

which was the maximum thickness of the five measured sections.
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4. Condition:

Reference:

Results:

5. Condition:

Reference:

Results:

6. Condition:

Reference:

Results:

Adhesive shims were added to the aft surface of the throat housing to guide

the throat ring into the housing as it was installed. This change was

incorporated to improve the bondline quality because the throat ring tends

to scrape the adhesive and create voids during installation.

PFAR FSM03-09

The adhesive shims added to the aft bondline surface of the throat housing

appear to have improved the distribution of adhesive and reduced adhesive

voids considerably on the LH and RH throat assemblies

Bent and broken flex bearing protector forward ring screws have been

observed on flight and static test motors. Exact cause of the damage is under

investigation.

SPR DR4-5/228, PFAR 360L022A-19

No bend or broken screws were found on the LH or RH flex bearing

protector forward GCP ring.

During the KSC evaluation a brown material was found on the LH aft exit

cone OD at the 321 degree shear pin location. The substance seemed to

originate from the 321 degrees shear pin and extended in a

counterclockwise direction to 195 degrees.

RSRM-26 KSC Postflight Evaluation Team

No obvious foreign material was found in the bondline at 321 degrees. A

large metal-to-adhesive bondline failure was observed at 305-0-34

degrees on the forward half of the AEC housing. Heavy corrosion with dark

stains was present throughout this area. This indicates sea water mixed with

postburn nozzle substances trapped in this separation would leak out any

open pin hole. The only open pin hole occurred at 321 degrees.
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Appendix A
Insulation PFORs

Final Postflight Hardware Evaluation Report
360T026 (RSRM-26, STS-47)

April 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER

MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100

DR No. 4-23

WBS No. 4C601-04-01

ECS No. SS4769
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INSULATION REQUIRED PFOR LIST

PFOR # Title Side

A-1 Postfire Insulation CPI Log Numbers Left

Final

Joint or Report Page
Location Number

N/A A-1

A-2

A-2

A-2

A-2

Segment Internal Insulation Condition Left

Segment Internal Insulation Condition Left

Segment Internal Insulation Condition Left

Segment Internal Insulation Condition Left

A-8 Igniter Nozzle Insert Throat Diameter Left
Measurements

A-3 Forward Segment Liner Pattern Left

A-4 Forward Center Segment Liner Pattern Left

A-5 Aft Center Segment Liner Pattern Left

A-6 Aft Segment Liner Pattern Left

A-5 Aft Center Segment Liner Pattern Right

A-8 Igniter Nozzle Insert Throat Diameter Right
Measurements

Forward A-2

Segment

Forward Center A-3

Segment

Aft Center A-4

Segment

Aft A-5

Segment

Igniter A-6
Nozzle Insert

Forward A-7

Segment

Forward Center A-8

Segment

Aft Center A-9

Segment

Aft A-10

Segment

Aft A-11

Segment

Igniter A-12
Nozzle Insert

REVISION DOC NO. TWR-64204 ]VOL

SEC I PAGe A-0





FEB 22 '93 04:81PM CLEARFIELD BLDG H7 P.2/2

CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-1

Poafflre Insulation Common Planning Index (CPI) Log Numbers

Motor No.: 360T026 I Side: Left (A)

Assessment Engineer(s)llnspector(s): f_l_L_ _ i_

Record CPl_J-oa and Posff;re Part end Serial Numbers Below:,

PiN PPC No.

i ii

Date: i J m_.cJJ 9

Serial No,

A. Igniter Chamber

B. Igniter Adapter

C. Forward Segment

D. Forward Center Segment

E. Aft Center Segment

F, Aft Segment

Notes I Comments

_1,-4 "___GN C__XL ct4,"_llw,..it,.

_UTSt6l-_{ qlE 5-

Lu_-7 4 S'7-ol °lo3 5"

: 07&-7':tO-05 qO-4 _0

UT_'7q _-oi qoz 2_ 2_

i

t _ '7";16l-+t °it 8 6

u"?-/,4.E'7-ol cto _ i

CPI Log No.

-4(_ZEIIH

-46 e)< _

-4CF_ Lv%

zIC F_.jOA

,-fc YH

Clarificat[on Form (s)?

R_$10N __

_, Yes No Clarification Form Page No.(s):

tx:)c mo. "lWJ'R-64204 IVOL

SEC ImA<_ A-I



_'_._I!_---A_'.._ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2

Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T026 [ Side: Left (A) Date: /'_ _ (,.

Assessment Engineer (s) Ilnspector (s): ]_, /_;'_!_C_!

Segment: Forward

/C
l

Seament Internal Insulation Observations:

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Separations?

D, Abnormal Blisters?

E, Abnormal Cuts or Gouges?

F. Foreign Material Within Insulation?

G. Non-Uniformities in the Eleven Point Burn-out

Pattern? (Forward Segment Only)

Yes No Comment #

Notes / Comments

Preliminary PFAR(s)? Yes _ No Preliminary PFAR Number(s):

Clarification Form (s) ?

REVISION

Yes _ No Clarification Form Page No.(s):

ooc NO. _R-64204 IVOL

SEC I PAGE A-2



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2

Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T026 Side:LeftIAI Date: 5
Assessment Engineer (s)/Inspector (s):

Segment: Forward Center

Seament Internal Insulation Observations:

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Separations?

D, Abnormal Blisters?

E. Abnormal Cuts or Gouges?

F. Foreign Material Within Insulation?

G, Liner Completely Missing? (Center Segments Only)

Yes

/

Comment #

Notes I Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

REVISION

/

___ No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

ooc NO. TWR-64204 [ VOL

SEC ]PAGE A-3



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2

Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T026 Side: Left (A)

Assessment Engineer (s)/Inspector (s): _) _/_ _ (__-/¢ _

Segment: Aft Center <J

Date: 5- _5

_;egrnent Internal Insulation Observations:

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Separations?

D. Abnormal Blisters?

E. Abnormal Cuts or Gouges?

F. Foreign Material Within Insulation?

G. Liner Completely Missing? (Center Segments Only)

Yes

f
/

J
J

J

Comment #

Notes / Comments

Preliminary PFAR(s)? _.._Yes No Preliminary PFAR Number(s): /_ "7C - ,_ O

Clarification Form (s)?

REVISION --

__ Yes L//' No • Clarification Form Page No.(s):

ooc NO. T'W_-64204 rOE

$EC J PAGE _.--4



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2

Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T026 Side: Left (A) I Date: /[/i_,/ ¢_

Assessment Engineer(s)/Inspector(s): _ C_f,, cq

Segment: Aft ' l

Seament Internal Insulation Observations:

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Separations?

D. Abnormal Blisters?

E. Abnormal Cuts or Gouges?

F. Foreign Material Within Insulation?

G. NBR Under the CF/EPDM Exposed in the Aft Dome?

Yes No
.i-

/

/

ji"

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

REVISION

f/'

'No Preliminary PFAR Number(s):

J N"N=__Clarification Form Page No.(s):

DOC NO. TWR-64204

I PAGE

iVOL

SEC

A-5



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-8

igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only)

MotorNo.: 360T026 I Side: Left (A) Z/Z 3/_3Date:

Assessment Engineer(s)/Inspector(s): /_ ,_AtM_,/-)

Record the Igniter Nozzle Insert Throat Diameter Measurements Below:

Diameter

Degree Measurement
Location (inches)

o (. 5"-

60 _" 5/2"/

120 _/, _'/3_

Notes / Comments

Clarification Form(s)?

REVISION __

Yes
J

No Clarification Form Page No.(s):

ooc NO. TWR-64204 IVOL

SEC I PAGE
I

A-6I



_ CORPORATION

SPACE OPERATIQNS

'_ POSTFLIGHT OBSERVATION RECORD (PFOR) A-3
.. Forward Segment Liner Pattern (Data Collection Only)

Motor No.: 360T026 [ Side: Left (A) i Date:

Sketch Forward Segment Liner Pattern Observations Below:

FORWARD
FACE OF FACTORY FACTORY

FORWARD JOINT JOINT -- FLAP FLAP

DOME <:321.4> <161.4> _ 5a " ._U__._<0.0>
180 °

\

<

90 °

0

270 o

180 °

<

</

f

/

</

<Location From End of Tang>

180 °

27000900

0

AFT LOOKING FORWARD

Heavy Liner

D Light (spotty) Liner

[---] No Liner

Tang End

"Ciarification Form(s)? _ Yes v z_

I/_-VISION

No Clarification Form Page No.(s):

ooc NO. TW"R-64204

$EC j PAGE A-7



,_r',

CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-4

Forward Center Segment Liner Pattern (Data Collection Only)

Motor No.: 360T026 i Side: Left (A) I Date: _- _- _''-_

Assessment Engineer(s)/Inspector (s):

1

Sketch Forward Center Segment Liner Pattern Observations Below:

180 °

90 °

FORWARD FACING FACTORY
NBR JOINT. " _. FLAP

b_ _ BULB FLAPINHIBITOR <161.4>_

\

\,

\ \

\

\i
\

L

L

0

270 °

180 °

\ \

'\

'\ \

\\ \,

\ \

\\ \

\ \
\

\ \,

,\ \ \

;levis End

\

• °

%

,\\_"

/

I 0 • ° •

I

S.... °

I

\
"i

• t

,¢°

!J

l "(
_'] /" t

.J /

/

t
b

o

2

4"

¢

J

i

",z

/

(

(
(

,t

Tang End

<Location From End of Tang>

180 =

 70°
0 =

90 °

AFT LOOKING FORWARD

Heavy Liner

Light (spotty) Liner

No Liner

Clarification Form(s)?

REVISION

Yes Clarification Form Page No.(s):

DOC NO. TWR-64204

SEC F=AGE

I VOL

A-8



"_fI_-_'_--O'_ C ORP O RA TIO N

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) A-5

Aft Center Segment Liner Pattern (Data Collection Only)

Side: Left (A) Date: f_, 2../_

Assessment Engineer(s)/Inspector(s): /t_, /_J_.._//f_.-_

Sketch Aft Center Segment Liner Pattern Observations Below:

FORWARD FACING FACTORY
NBR JOINT FLAP

INHIBITOR <161.4> BULB

180 °

90 °

0

FLAP

270 °

180 °

<Location From End of Tang>

180o

- f C)--J 270 °

] 0 °
! >,-

,qf

j

C

Tang End
Clevis End

90 °

AFT LOOKING FORWARD

Heavy Liner

Light (spotty) Liner

No Liner

/

_.,arification Form (s) ? ___ Yes . V / No
Clarification Form Page No.(s):

REVISION DOC NO. TWR-64204 I VOL

SEC I PAGE A-9



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-6

Aft Segment Liner Pattern (Data Collection Only)

Motor No.: 360T026 I Side: Left (A) I Date:

Assessment Engineer (s)/Inspector (s):

//-//-?;..

Sketch Aft Segment Liner Pattern Observations Below:

FORWARD FACING FACTORY FACTORY FACTORY
NBR JOINT JOINT JOINT

INHIBITOR <88.4> <208.4> <328.5>

AFT FACE
OF AFT

DOME

180 °

90 °

0

270 °

180 °
Clevis End

<Location From End of Clevis>

180 °

270°tO690°

0 °

AFT LOOKING FORWARD

D Heavy Liner

Light (spotty) Liner

No Liner

Clarification Form(s)? .

REVISION

Yes "/'" No Clarification Form Page No.(s): p))_

DOC NO. TWR-64204 I VOL

SEC [ PAGE A-tO



RPR 07 '93 11:46AM CLEARFIELD BLDG H7

CORPORATION

• SPACE OPERATIONS

P. 2/2

TWR-500$1
Revlllon A

POSTFLIGHT OBSERVATION RECORD (PFOR) A-5

Aft Center Segment Liner Pattern (Data Collection Only) •

,/o,orN-..,_._.I/_-_, s.,.,< ISLe,,(,) e_'gh,(") Date:kf,,,'j (,-iiq<_3
/'Assessment Engineer(s)/Inspector(s): "-_ J_ _, It

t__ J "_ ,Y_,
/: il Sketch Aft Center Segment Liner Pattern Observationt Below,:' -_- _-_'u_._ c_F "5_._L ::Z:_',L_E

3 t \

i/ FORWAFtD FACING FACTORY
NBR JOINT FLAP

INHIBITOR <181.4> BULB FLAP

180 °

26o _

o. ///;X

270 °

180"
Clevis End Tang End

<J-ocatlon From End of Tang>

180 =

270 ° C I ) 90
O

0°

AFT LOOKING FORWARD

Heavy Liner

_ Light (spotty) Liner

No Liner

ii

Clarification Form(s)? V/ No

RE'VISION

Clarification Form Page No,(=);

DOC NO. TWR==_4204 iVOL

SEC I PAGE A- 1 1



CORPORATION

SPACE OPERATIONS

Motor No.:

POSTFLIGHT OBSERVATION RECORD (PFOR) A-8

Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only)

360T026 Side: Right (B) I Date: /_/._0//q;_

Assessment Engineer(s)llnspector(s): (i_'l r'nct II ,Jo/_r'_,_crl

Record the Igniter Nozzle Insert Throat Diameter Measurements Below:

Diameter

Deg ree Measurement
Location (inches)

12o

Notes / Comments

Clarification Form(s)? Yes Clarification Form Page No. (s): ____

REVISION __

DOC NO.

SEC



TWR-64204

Appendix B
Case, Seals, and Joints PFORs

Final Posfflight Hardware Evaluation Report
360T026 (RSRM-26, STS-47)

April 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100

DR No, 4-23

WBS No. 4C601-04-01

ECS No. SS4769

"7="_ CORPORATION

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511





CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED PFOR LIST

Final

Joint or Report Page
PFOR # Title Side Location Number

B-2 S&A Device (Barrier-Booster and Left S&A B-1

Environmental Seal Region) Condition

B-7 S&A Rotor Shaft O-ring Condition Left S&A B-2

(Detailed)

B-1 Leak Check Plug/SII and Port Condition Left S&A B-3

(At Removal) 126 °

B-4 Leak Check Plug/SII Condition Left S&A B-4

(Detailed) 126"

B-6 Small Diameter (Leak Check Plug/SII) Left S&A B-5

O-ring Condition (Detailed) 126"

B-1 Leak Check Plug/SII and Port Condition Left S&A B-6

(At Removal) 306*

B-4 Leak Check Plug/SII Condition Left S&A B-7

(Detailed) 306"

B-6 Small Diameter (Leak Check Plug/SII) Left S&A B-8

O-ring Condition (Detailed) 306*

B-1 Leak Check Plug/SII and Port Condition Left 18" SII B-9

(At Removal)

B-4 Leak Check Plug/SII Condition Left 18" SII B-10
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Left 18" SII B-11

O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition Left 198" SII B-12

(At Removal)

B-4 Leak Check Plug/SII Condition Left 198" SII B-13

(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Left 198" SH B-14

O-ring Condition (Detailed)

(Note: Clarification forms will be inserted after the required PFQR in the Final Report The

clarification form page number will be the same as the required PFOR Final Report page

number appended by a sequential alphabetic extension.)

Doe NO. TWR-64204 Ivok
REVISION

SEC I PAGE B-0



CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

PFOR # Titl_

B-3 Internal Nozzle Joint Condition

B-5

B-1

B-4

B-6

Large Diameter (Joint) O-ring Condition

(Detailed)

Leak Check Plug/SII and Port Condition

(At Removal)

Leak Check Plug/SII Condition

(Detailed)

Small Diameter (Leak Check Plug/SII)

O-ring Condition (Detailed)

Final

Joint or Report Page
Side Location Number

Left Nozzle B-15

Joint #2

Left Nozzle B-16
Joint #2

Left Nozzle B-17

Joint #2

Left Nozzle B-18
Joint #2

Left Nozzle B-19

Joint #2

B-3 Internal Nozzle Joint Condition Left Nozzle B-20
Joint #3

B-5 Large Diameter (Joint) O-ring Condition Left Nozzle B-21

(Detailed) Joint #3

B-1 Leak Check Plug/SII and Port Condition Left Nozzle B-22

(At Removal) Joint #3

B-4 Leak Check Plug/SII Condition Left Nozzle B-23

(Detailed) Joint #3

B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-24

O-ring Condition (Detailed) Joint #3

B-3 Internal Nozzle Joint Condition Left Nozzle B-25
Joint #4

B-5 Large Diameter (Joint) O-ring Condition Left Nozzle B-26

(Detailed) Joint #4

B-1 Leak Check Plug/SII and Port Condition Left Nozzle B-27

(At Removal) Joint #4

B-4 Leak Check Plug/SII Condition Left Nozzle B-28
(Detailed) Joint #4

B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-29

O-ring Condition (Detailed) Joint #4

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The

clarification form page number will be the same as the required PFOR Final Report page

number appended by a sequential alphabetic extension.)

Doe NO. TWR-642t)4 !VOL

REVISION _ SEC I PAGE i _,



CORPORATION

SPACE OPERATIONS

CASE, SEAl_S, AND JOINTS REQUIRED LIST (Cont.)

PFOR # Title

B-3 Internal Nozzle Joint Condition

Side

Left

Final

Joint or Report Page
Location Number

Nozzle B-30
Joint #5

B-5 Large Diameter (Joint) O-ring Condition Left Nozzle B-31
(Detailed) Joint #5

B-1 Leak Check Plug/SII and Port Condition Left Nozzle B-32

(At Removal) Joint #5

B-4 Leak Check Plug/SII Condition Left Nozzle B-33

(Detailed) Joint #5

B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-34

O-ring Condition (Detailed) Joint #5

B-8 Packing With Retainer Condition Left Nozzle B-35

(Detailed) Fixed Housing

B-9

B-9

Case Factory Joint Condition

Case Factory Joint Condition

Left Forward B-36

Dome

Left Forward B-37

B-9

B-9

B-9

B-9

B-9

Case Factory Joint Condition Left Forward B-3t_

Center

Case Factory Joint Condition Left Aft B-39
Center

Case Factory Joint Condition Left ET Attach/ B-40
Stiffener

Case Factory Joint Condinon Left Stiffener/ B-41

Stiffener

Case Factory Joint Condition Left Aft B-42

Dome

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. lhe

clarification form page number will be the same as the required PFOR Final Report page

number appended by a sequential alphabetic extension.)

REVISION
DOC NO. TWR-64204 I VOL

SEC I PAGE B-ii



"_-._I_--_._ CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final

Joint or Report Page

PFOR # Title Side Location Number

B-2 S&A Device (Barrier-Booster and Right S&A

Environmental Seal Region) Condition

B-43

B-44

B-45

B-7 S&A Rotor Shaft O-ring Condition Right S&A

(Detailed)

B-1 Leak Check Plug/SII and Port Condition Right S&A

(At Removal) 126"

B-4 Leak Check Plug/SII Condition Right S&A B-46

(Detailed) 126"

Small Diameter (Leak Check Plug/SII) Right

O-ring Condition (Detailed)

B-6 S&A B-47
126 °

B-1 Leak Check Plug/SII and Port Condition Right S&A B-48

(At Removal) 306*

B-4 Leak Check Plug/SII Condition Right S&A B-49

(Detailed) 306"

B-6 Small Diameter (Leak Check Plug/SII) Right S&A B-50

O-ring Condition (Detailed) 306*

B-1 Leak Check Plug/SII and Port Condition Right 18" SII B-51

(At Removal)

B-4 Leak Check Plug/SII Condition Right 18" SII B-52

(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Right 18" SII B-53

O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition Right 198" SII B-54

(At Removal)

B-4 Leak Check Plug/SII Condition Right 198" SII B-55

(Detailed)

13-6 Small Diameter (Leak Check Plug/SII) Right 198" SII 13-56

O-ring Condition (Detailed)

(Note: Clarification forms will be inserted after the required PFOR in the Final Repor_ 1!7c

clarification form page number will be the same as the required PFOR Final Repor_ ,"

number appended by a sequential alphabetic extension.)

DOe NO, TWR-64204 ] VOL

R_SIOr_ _ SEe [ PAGE B-iii



CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

PFOR # Title

B-3 Internal Nozzle Joint Condition

Side

Right

Final

Joint or Report Page
Location Number

Nozzle B-57

Joint #2

B-5 Large Diameter (Joint) O-ring Condition Right Nozzle B-58
(Detailed) Joint #2

B-1 Leak Check Plug/SII and Port Condition Right Nozzle B-59
(At Removal) Joint #2

B-4 Leak Check Plug/SII Condition Right Nozzle B-60
(Detailed) Joint #2

B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle B-61

O-ring Condition (Detailed) Joint #2

B-3 Internal Nozzle Joint Condition Right Nozzle B-62
Joint #3

B-5 Large Diameter (Joint) O-ring Condition Right Nozzle B-63
(Detailed) Joint #3

B-1 Leak Check Plug/SII and Port Condition Right Nozzle B-64
(At Removal) Joint #3

B-4 Leak Check Plug/SII Condition Right Nozzle B-65
(Detailed) Joint #3

B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle B-66

O-ring Condition (Detailed) Joint #3

B-3 Internal Nozzle Joint Condition Right Nozzle B-67
Joint #4

B-5 Large Diameter (Joint) O-ring Condition Right Nozzle B-68
(Detailed) .l_fint #4

B-1 Leak Check Plug/SII and Port Condition Right Nozzle B-69
(At Removal) Joint #4

B-4 Leak Check Plug/SII Condition Right Nozzle B-70
(Detailed) Joint #4

B-6 Small Diameter (Leak Check PIug/SII) Right Nozzle B-71

O-ring Condition (Detailed) Joint #4

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The

clarification form page number will be the same as the required I'1()R Final Report page
number appended by a sequential alphabetic extension.)

Doe NO, TWR-64204 JVOL
REVISION

see j PAGE B-IV



CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (,Cont.)

PFOR # Title

B-3 Internal Nozzle Joint Condition

Side

Right

Final

Joint or Report Page
Location Number

Nozzle B-72

Joint #5

B-5 _ Large Diameter (Joint) O-ring Condition Right Nozzle

(Detailed) Joint #5

B-1 Leak Check Plug/SII and Port Condition Right Nozzle

(At Removal) Joint #5

B-4 Leak Check Plug/SII Condition Right Nozzle

(Detailed) Joint #5

B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle

O-ring Condition (Detailed) Joint #5

B-8 Packing With Retainer Condition Right Nozzle

(Detailed) Fixed Housing

B-73

B-74

B-75

B-76

B-77

B-9

B-9

Case Factory Joint Condition

Case Factory Joint Condition

Right Forward B-78
Dome

Right Forward B-79

B-9

B-9

B-9

B-9

B-9

Case Factory Joint Condition

Case Factory Joint Condition

Case Factory Joint Condition

Case Factory Joint Condition

Case Factory Joint Condition

Right Forward B-80
Center

Right Aft B-81
Center

Right ET Attach/ B-82
Stiffener

Right Stiffener/ B-83
Stiffener

Right Aft B-84
Dome

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page

number appended by a sequential alphabetic extension.)

REVISION

DOO NO,

SEC

TWR-64204 [VOL

IPAGE B-V



• _ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-2

S&A Device (Barrier-Booster and Environmental Seal Regions) Condition

Motor No.: _ - I Side: Left (A) I Date: /_-[-_7__.

Assess e_nt( Engineer(s)llnspector(s): [_'/_/_¢")_'_3 _ /_4_'7¢'d/_ _" fe'{/S°_/. /_" '_m/_'tW

Yes ,_
Barrier-Booster Bore and Rotor Qbservations:

-_. Heat Affected or Eroded O-ring (In Groove)?

B. Soot To or Past O-rings?

Co Heat Affected Metal?

D. O-ring Damage (In Groove)?

E. Metal Damage?

F. Excessive or No Grease?

G. Corrosion?

H. Foreign Material?

I. Teflon Retainer Damage?

J

Comment #

V
,/
/
/.
v/

--/-
v/

Environmental Seal Reaion Observations:

J. Environmental O-ring Assembly Damage (Visible

Without Magnification)?

K. Foreign Material?

/
,, it"

Notes / Comments

Special Issues 3.2.3.1

_ _ _. .

,s

Ro6o,-Pr,'_7 0- _,'_/ .

Preliminary PFAR(s)? Yes

Clarification Form (s)? Yes

Preliminary PFAR Number(s):

Clarification Form Page No.(a):

REV]SION
DOCNO, T'W'R-64204 I VOL

SEC JPAGE B-1



f #ci4._d_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-7

S&A Rotor Shaft O-ring Condition (Detailed)

• Motor No.: 360T026 t Side: Left (A) Date: IO_{_ 2..

AssessmentEngineer(s)/,nspector(s):_._/b_/ [d7' D._:_I_ _.A)_¢_o_, L_.I, II_J z_.c_
Location: S&A Device Barrier-Booster Rotor Shaft

Forward Primary O-rino Observations.

A. Heat Affected or Eroded O-ring?

B. O-rir_ Defects/Damage?

Aft Primarv O-rina Observations:

C. Heat Affected or Eroded O-r_ng?

D. O-ring Defects/Damage?

Forward Secondarv O-rino Observations:

E. Heat Affected or Eroded O-ring?

F. O-ring Defects/Damage?

Aft Secondary_ O-rino Observations:

G,Heat Affected or Eroded O-ring?

H. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s) ? Yes

Clarification Form(s)? _ Yes

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION ooc NO. T_R-64204

SEC J PAGE

I VOL

B-2



SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

IMotor No.: 360T026- Side: Left (A) Date: ,/ q_" _2

Assessment Engineer(s)/Inspector(s): /_a_)_-r _Y,'S_51 _,_,'_ _p,'g_"T_ ._'RV_.__,_V/JO_t/._J

Location: 126-Degree Barrier-Booster Bore

Leak Check Plua qb_Qrvi_tions; Yes No,

v'.A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)? V./

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?
I. Thread Damage (Visible at Removal)?

Comment #

Lesk ChQqk Port Observiation_: /

J. Sooted Metal Surfaces?

K, Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage? _/'
O. Heat Affected Metal?

P. Obstructed Through Hole?

Notes Comments

Preliminary, PFAR(s)? Yes __ No

Clarification Form(s)? Yes No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
Doc NO. _-64204

SEC I PAGE

I VOL

B-3



CORPORATION

SPACE OPERATIONS

FOSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Motor No.: 360T026 I Side: Left (A) I Date:

i

/ Oc,2" 92_

Assessment Engineer(s)/Inspector(s): il_o_e "iT _y,'_3-$ .,/V//tRV Z_e_J/ 25<_-9 _.tZP)'dqC),#,_{
s "__c, ,-e,_¢,Y-

Location: 126-Degree Barrier-Booster Bore

Pluo Observations" Yes N_,. Comment #Leak Check

A, Foreign Material Between the O-ring and Plug? _V_

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Notes / Comments

Preliminary PFAR(s)?

Clarification Form (s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO.

- _VISION _ SEC



"7"___.4_ CORPOFtATION

SPACE OPERATIONS

Motor No.: 360T026

Assessment Engineer(s)/Inspector(s): t_o_Y["

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Left (A) Date:

Location: 126-Degree Barrier-Booster Bore

_econdarv O-rin_ Observ{itions;-

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes

m

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? ..--------

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

ooc NO TW'R-64204 I v°L

sEc I PAGE B-5



CORPORATION

SPACE OPERATIONS

Motor No. : 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/S!l and Port Condition (At Removal)

I Side: Left (A) I Date: !

Assessment Engineer(s)/Inspector(s): t_o_,¢_"

Location: 306-Degree Barrier-Booster Flange

)'YI_'RV L.._aN,B S ! . qqrv, r

LQak Check Plua Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D, O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

h Thread Damage (Visible at Removal)?

LQak Check Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes 7 Comment #

Notes / Comments

Preliminary PFAR(s)?

Clarification Form (s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

OOC NO, TWR-64204 IVOL

RE'vISION _ SEC I PAGE B--6



_/#¢_--4:_ CORPORATION

SP4CE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Mo__t_rNo.: 360T026 Left(A) _/ _/.

Assessment Engineer(s)/Inspector(s): /_a_,,y-/" _'Y'"_3-¢._/_. ,P,dfRV Z_p./ Z_x__

Location: 306-Degree Barrier-Booster Flange

Leak Che¢k Pluo Observations:

A. Foreign Material Between the O-ring and Plug?
B. Heat Affected Metal?

C, Seal Surface/Thread Damage?

Yes No Comment-#

Notes Comments

Preliminary PFAR(s) ?

Clarification Form (s) ?

Yes J No

Yes

Preliminary PFAR Number(s):.

Clarification Form Page No.(i):

REVISION DOC NO.

SEC
TWR-64204 IVOL

IPAGE B-7



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Left (A) Date: / Oc, P ?2_

Assessment Engineer(s)/Inspector(s): Ro_<Y't" _'y;_._S/ ,F/dR'R]] Z../_oPJ_ D=,_._ _l_ _ _.-oroc

Location: 306-Degree Barrier-Booster Flange

Secondary O-rina Observations;

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No Comment #

v I 1

Notes / Comments

L,O_J,t_- O,oz.__; ;,,_,- ,_pOro,,-i_.v.,-t"_1

I
/

/

Preliminary PFAR(s)?

Clarification Form (s) ? Yes

REVISION

NO
Preliminary PFAR Number(s): LV-7_-_- l'17/

Clarification Form Page No.(s):

ooc NO. TWR-64204 voL

SEC I PAGE ]]--8



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Mo,orNo;,,0=, I _'°';"'"(_' JO"';/ O°: _- I
Assessment Engineer(s)/Inspector(s): /_o_,¢'l'F /v_y'l'oj3.S ik, lfRV _..=_op./: Oo_J _ ,l/,tPr_/.'_

Location: 18-Degree SII

SII Observations:

A, Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G, Excessive Grease on SII?

H, Corrosion?

I. Thread Damage (Visible at Removal)?

No Comment #

J

V//"

SII Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L, Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Leak Check Through Hole?

v/

Notes / Comments

J)5oo_-o_ +h__ -k p o4 --Hhe_ io/u_.

Preliminary PFAR(s)? Yes

YesClarification Form(s)?

_/ No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TW'R-64204 IvoL
I@AGE B-9



"_t_--_ CORPOP,ATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check PluglSII Condition (Detailed)

Side: Left (A) I Date: / Oc,/" 9'2 I

Assessment Engineer(s)/Inspector(s): _v!,#'R V _._oP./ ) ]_ob_Y J[" ,Z_yT_J_R...r p i_ov-_J _,l _rY_:u,_ I

Location: 18-Degree SII

SII Observations:

A. Foreign Material Between the O-ring and SII?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes Comment #

Notes / Comments

Preliminary PFAR(s)?
Yes J No

Clarification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO. TVVR-64204 IVOL

R£V]S1ON _ SEC I PAGE B- 10



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

I

Motor No.: 360T026 Side: Left (A) J Date: // O<,_" _'Z,

Assessment Engineer(s)/Inspector(s): /_Po_-_ _:>'r,'.R_5 ,)'kflrRV _ot_// L_o=¢_ ._ _#r _o___I"_

Location: 18-Degree SII

Primarv O-rina Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?
Yes _/ Comment #

Seconda_ O-rino Observations:

C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

/ No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
ooc NO. T_R-64204 VOL

SEC I PAGE 13_11



7,_,_ CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

_eft (A) _ 007" 9'2_

Assessment Engineer(s)/Inspector(s): )_o_Pr _rt'3_ ,

Location: 198-Degree SII

$11 Observatlons_

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on SII?

H, Corrosion?

I. Thread Damage (Visible at Removal)?

$11 Port Observations;

J. Sooted Metal Surfaces?

K.. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Leak Check Through Hole?

es No Comment #

J

m

/.

2-

Notes I Comments

)$oo+ on +h__+ip
_4 4-h__p t_0"

Preliminary PFAR(s)? _ Yes _'_ No

Clarification Form(s)? _ Yes

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REV]SION DOCNO. TWR-64204

SEC I PAGE

VOL

B-12



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Motor No.: 360T026 t Side: Left (A) I Date: // _oT"

Assessment Engineer(s)/Inspector(s): /k_e_e_ _"r)'-qJ°-S t //_,#'AgV L_o,a/, Z_)o_.S,

Location: 198-Degree SII

q2-

_..._,. _

8. l lr,',d',

$11 Observations:

A. Foreign Material Between the O-ring and SII?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes Comment #

Notes / Comments

Preliminary PFAR(s)?
Yes J No

Clarification Form(s)?
Yes _ No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TWR-64204 IVOL

IPAGE B-13



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Smell Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 ] Side: Left (A) I Date: /

B

92-

Assessment Engineer(s)/Inspector(s): )_.o_¢_rF F3Y'I'3.9_" , )_,/_'/eV Z_ofJt Oe_ _vl{

Location: 198-Degree SII

Primary O-rin0 Observations:

A. Heat Affected or Eroded O-ring?

B, O-ring Defects/Damage?

Yes No Comment #

_ r

V

Seq0ndarv O-rina Observations:

C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s)? _ Yes

Clarification Form(s)? Yes

No Preliminary PFAR Number(s):

No Clarification Form Page No.(s):

DOC NO. TWR-64204 IvoL

REVISION SEC I PAGE B-14



"_2.4_o.i_c_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint Copidition

Motor No.: 360T026 I Side: Left (A) Date:

AssessmentEng neerCs)/,nspectorC,>:
Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Join_ #2) I '

q. :3o - 'I'L

Internal Nozzle Joint Observations:

A. Soot To or Past O-rings?

B. Heat Affected Metal?

C. Foreign Material?

D, RTV in Contact With or Past the Primary O-ring?

E. O-ring Damage (In Groove)?

F. Heat Affected or Eroded O-rings (In Groove)?

G. Excessive or No Grease?

H. Corrosion?

I. Metal Damage?

Yes No Comment #

l

V"

J

V "L _ 3
f

V"

Notes I Comments

Preliminary PFAR(s)? __ Yes v// No Preliminary PFAR Number(s):

Clarification Form(s)? Yes _ No Clarification Form Page No. (s):

REVISION

I

ooc NO TWR-64204 IVOL
I

PAGE B-15
$EC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring ConElition (Detailed)

MotorNo.: 380T026 I S_de.Left(A) I Date:'_-"_O-_Z-

Assessment Engineer(s)/Inspector(s): 14). /'__._/ ; b. _i_,_-f_%!-L"

Joint: Nose inlet-to-Flex Bearing-to-Cowl (Joint #2)

Primary Q-rin_ Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

Y
j-

Comment #

Secondary_ O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Notes I Comments

Preliminary PFAR(s)? Yes v/" No Preliminary PFAR Number(s):

Clarification Form(s)? Yes V/" No Clarification Form Page No.(s):

REVISION
E)OC NO. TWR-64204 IVOL
$EO PAGE B--16



"__'_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No,: 360T026 I Side: Left (A) I Date:

Assessment Engineer(s)/Inspector(s): _.)..c_ "_. ]-_._¢.[_.

Location: Nose Inlet-to-Flex Bearing-to-Cowlr(Joint #2)

q- 3o- 9Z.

Leak Check Plua Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C, Foreign Material?

D. O-ring Damage (In Groove)?

E, Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Yes No

S

v_.
v"

/

v'
/

v'
/

Comment #

Leak Check Port Qbservation_:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

¢,
j-

Notes / Comments

Preliminary PFAR(s) ? Yes v '_ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes ._No Clarification Form Page No.(s):

REVISION
DOC NO,

SEC
T_rR-64204 IVOL

PAGE B-17



"___CORPO._ON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Conditiorf (Detailed)

Motor No.: 360T026 I Side: Left (A) I Date:

Assessment Engineer(s)/Inspector(s): LJ. _,,,_,_._,_ /'_.

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Leek (_he_:k PIva Observations:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No

J
Comment #

Notes / Comments

Preliminary PFAR(s)? Yes _ No Preliminary PFAR Number(s):

Clarification Forr_ (s) ? Yes No Clarification Form Page No.(s):

REVISION
DOCNO. TWR-64204 ] VOL

SEC I PAGE B-18



CO PO T O.
SPACEOPE TIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Left (A) Date: C__ _:::::3- <_ 7__

Assessment Engineer(s)/Inspector(s): (AJ. _r,'_.e_,-_ , _), _¢,,--'_'_,

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)'

Secondarv O-rino Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No

J
Comment #

Notes / Comments

Preliminary PFAR (s) ? Yes

Clarification Form(s)? Yes

No Preliminary PFAR Number(s):

_cation Form Page No.(s):

REVISION
DOC NO,

SEC

TWR-64204 IVOL

IPAGE B-19



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint CorJdition

Motor No.: 360T026 I Side: Left (A)

Assessment Engineer(s)/Inspector(s): _. f-'_-_1,_v_ . /4'1, L_,_,,_,,_

Joint: Nose Inlet-to-Throat (Joint #3)

I Date: _- _ ,__

Internal Nozzle Joint Qb_ervations:

A. Soot To or Past O-rings?

B. Heat Affected Metal?

C. Foreign Material?

D. RTV in Contact With or Past the Primary O-ring?

E. O-ring Damage (In Groove)?

F. Heat Affected or Eroded O-rings (In Groove)?

G. Excessive or No Grease?

H. Corrosion?

I. Metal Damage?

Yes

y,.-

No

,,/'

v"
/
,,/
J

/

Comment #

Notes / Comments

Special Issues 3.2.3.2

Preliminary PFAR(s)? Yes _ No Preliminary PFAR Number(s):

Clarification Form (s)? Yes __No Clarification Form Page No.(s):

REVISION
Doc No, TWR-64204 lvoL
sEo IPAGEB-20



_'_,_I_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Left (A)

Assessment Engineer(s)/Inspector(s): L_.

Joint: Nose Inlet-to-Throat (Joint #3)

i Date: c__ _o_,Z._

Primary O-rina Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Secondary O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

/
Comment #

Notes / Comments

Preliminary PFAR(s)? Yes

YesClarification Form (s) ?

__/No
.L

JNo

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO,

SEC

TWR-64204 IVOL

IPAGE B-21



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 Side: Left (A) I Date:

Assessment Engineer(s)/Inspector(s): L,_. '_)_¢.._t,,¢.]t kf'_,.L_.t_,,,.'_

Location: Nose Inlet-to-Throat (Joint #3)

fl- _o-OL

Leak Check Pluq ObFervations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Leak Check Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes No

,/
./
/
v"
v"
/
v"

,/

/
/
,I

/
/

,,f-

Comment #

Notes / Comments

,_. _

Preliminary PFAR(s)? Yes

YesClarification Form (s)?

No

/No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

RE_SION

DOC NO.

SEC

TWR-64204 vot.

t PAGE B-22



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition; (Detailed)

Motor No.: 360T026 Side: Left (A) Date: c_. :_0- ¢____

Assessment Engineer (s)/Inspector (s): (_. ,_,_.v,_ , }_. L_./_ I_,_

Location: Nose Inlet-to-Throat (Joint #3)

Leak Check Plua Observations:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C, Seal Surface/Thread Damage?

Yes No

v'
v"

Comment #

Notes / Comments

Preliminary PFAR (s) ? Yes v/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v'fNo Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

TWR-64204 IVOL
PAaE B-23



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SIl) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Left (A) Date: c_. ,_D- <_?..

Assessment Engineer(s)/Inspector(s): _.

Location: Nose Inlet-to-Throat (Joint #3)

Secondary_ O-rina Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes Comment #

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):

Clarification Form(s)? Yes Vf No Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TWR-64204 VOL

IF'AGE B-24



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint Condition

360T026 I Side: Left (A) Date:Motor No.:

Assessment Engineer (s)/Inspector (s): /AS. ////Z,-r,d t D /,_-- 7_/_/t
/

Joint: Throat-to-Forward Exit Cone (Joint #4)

_-_G- y_.

Internal Nozzle Joint Observati0n_:

A. Soot To or Past O-rings?

Yes

B. Heat Affected Metal?

C. Foreign Material? w"_

D. RTV in Contact With or Past the Primary O-ring?

E. O-ring Damage (In Groove)?

F. Heat Affected or Eroded O-rings (In Groove)?

G. Excessive or No Grease?

H. Corrosion? /

I. Metal Damage?

No

f

,/-
J

/

Comment #

Notes / Comments -_

', ... -"

Preliminary PFAR(s) ?

Clarification Form (s)?

,/..
Yes

Yes

No

7
NO

Preliminary PFAR Number(s): _ 7(-0__

Clarification Form Page No.(s):

REVISION
OOC NO.

SEc
TWR-64204 IvoL

PAGE B-25



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Condition (Detailed)

MotorNo.: 380T026 I S_de:LeftCA) I Date: _'-;_9-#_-

Assessment Engineer (s)/Inspector(s): H. //_ ,,.#//_. _ f//_//

Joint: Throat-to-Forward Exit Cone (Joint #4)

Primary O-rin0 Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

J
J

J

J

Comment #

Seq0ndary O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Notes / Comments

Preliminary PFAR(s)? Yes

YesClarification Form (s)?

No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TWR-64204 IVOL

IPAGE B-26



_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 Side: Left(A) Date: _--_- _

Assessment Engineer (s)/Inspector (s): /,_, /_/I,,_, / //'_,_ ,./j>_r,/_ Z

Location: Throat-to-Forward Exit Cone (Joint #4)

Leak Check Plua ObsQrvationF:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Leak Check Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes No

7
J

,/

J

J
,/

J

f

J

f

J

J

i

t

,//

Comment #

Notes / Comments

£ ..... :5 /,.-,7,.,,,:

Preliminary PFAR (s)? Yes Preliminary PFAR Number(s):

Clarification Form (s)? Yes Clarification Form Page No,(s)"

REVISION
DOC NO. TWR-64204 VOL

SEC J PAGE B-27



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Motor No.: 360T026 Side: Left (A)

Assessment Engineer(s)/Inspector(s): _ _/rtiy _..z_,,'._'_,_

I Date:

Location: Throat-to-Forward Exit Cone (Joint #4)

f-  9-9D.

Leak Check Pluo Observations:

A. Foreign Material Between the O-ring and Plug?

B, Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No Comment #

Notes / Comments

Preliminary PFAR(s)?

Clarification Form (s)?

Yes f No

Yes 7 No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TWR-64204 VOL

PAGE B-28



_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 J Side: Left (A) I Date: _-_,9-_;L

Assessment Engineer(s)/Inspector(s): _. ,/_rr/_,'2_. ,_ ,/_1,7_

Location: Throat-to-Forward Exit Cone (Joint #4)

Secondary O-ring Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No
z/"

,,/

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

REVISION

f

/

No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO. TWR-64204 IVOL

SEC ] PAGE B-29



CORPOP_TION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint Condition

Motor No.: 360T026 Side: Left (A)

Assessment Engineer(s)/Inspector(s): _, _'_ar(,',i_/

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Date: _-_- _'_

/

/

Internal Nozzle Joint Observations:

A. Soot To or Past O-rings?

Yes No

J
Comment #

B. Heat Affected Metal? _/"

C. Foreign Material? p_ /

D. RTV in Contact With or Past the Primary O-ring? f

E. O-ring Damage (In Groove)? J

F. Heat Affected or Eroded O-rings (In Groove)? l

G. Excessive or No Grease? i,/

H. Corrosion? _ __

I. Metal Damage? j_"

Notes / Comments

o-,..j. ®/,t

Preliminary PFAR(s)? u// Yes __ NO Preliminary PFAR Number(s): /7/7_/"- (_f

Clarification Form(s)? __ Yes _f No Clarification Form Page No.(s):

REVISION
ooc NO. TWR-64204 iVOL

$EC I PAGE B-30



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Left (A) I Date:

Assessment Engineer(s)/Inspector(s): _R _" ,_ ]¢ R R _'o'Z- z ,_,_l_ V ;/I)

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

,2. ? Sept. /?q2-,

Primary O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Secondary O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

/
/

/
/

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes J No Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes /" No Clarification Form Page No.(s):

DOC NO. TWR-64204 IVOL

SEC I PAGE B-31



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 I Side: Left (A) Date: ._ ? ._epE /?c/

Assessment Engineer(s)/Inspector(s): [il_ "E" ),_ITl_ ;'d[" / ),_IB'RV 7/d ___Uol _J

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Leak Check PIvq Observations: Yes No Comment #

A. Sooted Metal Surfaces? //

B. Soot To or Past O-ring? )/

C. Foreign Material? Y'

D. O-ring Damage (In Groove)? 2/

E. Heat Affected or Eroded O-ring (In Groove)? )/

F. Excessive or No Grease on O-ring? Y

G, Excessive Grease on Plug? //

H. Corrosion? //

I. Thread Damage (Visible at Removal)? //

Le_k Ch_(;:k Port Qb_)(_rvptions:

• J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

/
/ /

//
7
/

Notes I Comments

R,,,_;_,j T'o_'t=e /2. #'..L_.

_']. Z;3._T co_-_'os,'°N ,,i o_"/'s,'.# o- 04: o - R ,',_'S.

Preliminary PFAR(s)? Yes /I," NO Preliminary PFAR Number(s):

Clarification Form(s)? Yes t No Clarification Form Page No.(s):

REVISION
OOC NO, TWR-64204 VOL

SEC I PAGE B-32



"_7='_-_O'_='O_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

No.: 360T026 I Side: Left (A)Motor

Assessment Engineer(s)/Inspector(s): ,R'I? 7_ )'vl,4"R R ['oT" ,)'_'R v £),_
/

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Date: _ _ _'<Zp_" /y<}'2_

Leak Cheqk Plvq Observ_ti0ns:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No Comment #

J

Notes / Comments

Preliminary PFAR(s)? __ Yes _ No Preliminary PFAR Number(s):

Clarification Form (s) ? Yes // No Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

TWR-64204 ]VOL

PAGE B-33



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 t Side: Left (A)

Assessment Engineer(s)/Inspector(s): _FRU' ,)_'/FR R f<_t'/

Location: Aft End Ring-to-Fixed Housing (Joint #5)

I Date: ,2. _ 5"e_ ]_P_-

Secondary O-rino Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No Comment #

Y
//

Notes / Comments

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

Clarification Form(s)? Yes // No Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

TWR-64204 IVOL

IPAGE B-34



_'_._--O_CORPORA_ON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8

Packing With Retainer Condition (Detailed)

Motor No.: 360T026 Side: Left (A) I Date: _. <7 _qep_" /_92.

Assessment Engineer(s)/Inspector(s): /=7 _'L" )'yt_R_ i'o_" / /0_1/_ _FP"_'8_"

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Packinq With Retainer Observations: Yes No Comment #

A, Heat Affected or Eroded Seal or Retainer? f

B. Seal or Retainer Damage/Defects? /J" /
C. Corrosion? J

Notes / Comments

_/ 7.Z o_ 72_ p,,'c._,-#3 w;_ R°_r,,,_s /_J s_l J,_,.,.,,,r_,_..

Preliminary PFAR(s) ? Yes _' No
Preliminary PFAR Number(s):

ClarificatiOn Form (s) ?

REVISION

Yes _ No Clarification Form Page No.(s):

OOCNO. TWR-64204 I VOL

PAGE B-35
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 I Side: Left(A) I Date: I-Z_-_j'_

Assessment Engineer(s)/Inspector(s): R_ ZA__._M_J_

Factory Joint: Forward Dome

Cas_ Factorv Joint Observations: Yes No Comment #

A. Heat Affected or Eroded Joint O-ring? Y_"

B, Heavy Corrosion in Joint? (_ ]

C. Heavy Corrosion in Leak Check Port? _"

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special lssues3.2.3.1 L/_'c_ I _;,/ _i '_'} (.:-_5 ,_,c",,,_/

_ /_l=TDP 5FCOAII_hPYbNCL_U)_

r--TJ)_1)o_1_ .1-AAV,
ZIq o. ?__,0o

Preliminary PFAR(s)?
J

Yes - No Preliminary PFAR Number(s):

Clarification Form (s)? Yes 'JNo Clarification Form Page No.(s):

REVISION

DOC NO,

SEC

TWR-64204 I VOL

PAGE B-36



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 Side: Left (A) I Date: !-'_'_

Assessment Engineer(s)/Inspector(s): _'_J_ "Z_'_

Factory Joint: Forward

Case Factory Joint Observations: Yes No Comment #

A. Heat Affected or Eroded Joint O-ring? "_

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

Clarification Form (s) ? Yes No Clarification Form Page No.(s):

REVISION DOCNO. TWR-64204 JVOL

SEC I PAGE B-37



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 Side: Left (A) Date: _-°o" '_

Assessment Engineer(s)llnspector (s): _._-J1 / t#-J. j_p_-g-_ ('_C;_, _'_.

Factory Joint: Forward Center

Case Factory_ Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No Comment #

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3-_l#

Preliminary PFAR(s)? Yes vf No

Clarification Form(s)?
J

Yes __ No

REVISION --

Preliminary PFAR Number(s): 'J,/_-

Clarification Form Page No.(s): _J/pr

Doc NO. TWR-64204 VOL

SEC I PAGE B-38



CORPORATION

SPACE OPERATIONS

iF

/

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 I Side: Left (A)

Assessment Engineer(s)/Inspector(s): _, _l_) (' I_/

Factory Joint: Aft Center

J Date:.3 J_ - 3-%

Case Factory Joint Observations;

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No Comment #

Note; Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

',__:h I_,_I_l_,___ _'_'"'""/

Preliminary PFAR(s)?

/

_. Yes fNo
Preliminary PFAR Number(s):

Clarification Form (s)? Yes _-_No Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

TWR-64204 [VOL

PAGE B-39



• _ CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Side: Left (A) Date: _0_

Assessment Engineer (s)/Inspector (s):

Factory Joint: ET Attach/Stiffener

Case Factory Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B, Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No Comment #

f

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

,Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):

Clarification Form (s) ? Yes J No Clarification Form Page No.(s):

DOCNO, TWR-64204 IVOL

R'g'VI$1ON SEC I PAGE B-40



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 Side: Left (A) Date: 10_=_

Assessment Engineer(s)/Inspector(s): _(_._3etl_ _ _

Factory Joint: Stiffener/Stiffener

Case Factory Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes * No Comment #

/

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green. Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

LI:_I(- TC£T ?L_I_ bJ_] IUOl'rll bt_ L..

\

L

/! '_-eliminary PFAR(s)?

J
_. Yes /.7 No

,t..

Yes ///'NoClarification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO TWR-64204 MOL

SEC PAGE B-41



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 I Side: (A)Left Date;

Assessment Engineer(s)/Inspector (s): _C__._ j_.,V

Factory Joint: Aft Dome

Case Factorv Joint Observationst

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No "Comment #

v-"
/...,,-

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

tu:b-l_l...._ • _'fifo Lt:::b/4- "I"_"r---t- PLb E_.

Preliminary PFAR(s)? Yes // No Preliminary PFAR Number(s):

Clarification Form(s)? Yes _-//No Clarification Form Page No.(s):

Doc NO. TWR-64204 IVOL

REVISION _ SEC I PAGE B-42



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-2

S&A Device (Barrier-Booster end Environmental Seal Regions) Condition

Motor No.: 360T026 Side: Right (B)

Assessment Engineer(s)/Inspector(s): _._ll::)fi_._/ 1/_.{.._o/,1 ,

Barrier-Booster Bore and Rotor Observptions:

A. Heat Affected or Eroded O-ring (In Groove)?

B. Soot To or Past O-rings?

C, Heat Affected Metal?

D. O-ring Damage (In Groove)?

E. Metal Damage?

F. Excessive or No Grease?

G. Corrosion?

H. Foreign Material?

I. Teflon Retainer Damage?

I Date: tO-l- _"2..

Yes No
v_

v1 /

vl-
y-
v1

Comment #

Environmental Seal Reoion Observations:

J. Environmental O-ring Assembly Damage (Visible

Without Magnification)?

K. Foreign Material?

Notes / Comments

Special Issues 3.2.3.1 _- i-_,_, _ g, _

Preliminary PFAR(s)? Yes Y// No

Clarification Form(s)? Yes No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO,

SEC

TWR-64204 lvoL
PAGE B-43



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-7

S&A Rotor Shaft O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/Inspector(s): _, _/_2F's_Z7 _, _./_l#_- 7 ' ""
Location: S&A Device Barrier-Booster Rotor Shaft

I Date: /0-1-_'7_.-

#./V,.,/._4,D._.,,,4_,a _,..t_,4

Forward Prim_rv O-rina Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No Comment #

J
J

Aft Primary O-rinq Observations:

C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage?

Forward Secondary_ O-rina Observations:

E. Heat Affected or Eroded O-ring?

F. O-ring Defects/Damage?

f
v"

,,-I

w"

pJ

Aft Secondary O-rino Observations:

G. Heat Affected or Eroded O-ring?

H. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

REVISION

v"
,,,z

No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

_ _ oocNO. TWR-64204 IvoLSEC I PAGE B-44



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 r side: Right (B) ] Date: [0-1- _ 7...

Assessment Engineer(s)/Inspector(s): _. _//Oft_'-/-_. _(_e/7_'j :.//f-)c,'/;_o/l. L_. g_/_F_/
Location: 126-Degree Barrier-BoosteP Bore

Leak Check Pluo Observational;

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D, O-ring Damage (In Groove)?

E, Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Leak Check Port Observations:

J, Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes No

v/
v/
v/

J
J

v/

v/

v/

Comment #

Notes / Comments

Preliminary PFAR (s)? Yes

YesClarification Form(s)?

V_No

,./

/ NO

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

TWR-64204 IVOL

IPAGE B-45



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/all Condition (Detailed)

Motor No.: 360T026 I Side: Right (B) I Date: IC)-I-<_'_

Assessment Engineer(s)/Inspector(s): _.4/_/:'/_/_ D'£ttFTL_-_('/L/ _./_)¢*,'/S#yl/ _. E)IF.Uctf_J)

Location: 126-Degree Barrier-Booster Bore

Leak Check Plug Observations:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No Comment #

Notes / Comments

Preliminary PFAR(s)?

Clarification Form(s) ?

REVISION

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO.

SEC

TWR-64204 [voL

PAGE B-46



"=,_t.,4f_,_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Right (B) Date: /'0-t'-c_7_.

Assessment Engineer(s)/Inspector(s): _. _//_(-/_ )./- _' _t('TL_/'?L'r C_. ,_e[//;'_/1./ _._.[/_('c_,j

Location: 126-Degree Barrier-Booster Bore

$_c;ond_ry O-ring Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes Comment #

Notes / Comments

Preliminary PFAR(s) ? Yes

Clarification Form (s)? Yes

/
J

No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO, TW'R-64204 I VOL

SEC [ PAGE B-47



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T026 I Side: Right (B) I Date:/0-l-_--

m

Assessment Engineer(s)/Inspector(s):_./_/_('/_/_7/"; 0,_/7L_/7_/_./d_r'l_O_ __ _f_
/ i

Location: 306-Degree Barrier-Booster Flange

Yes No
L_iak Check Plua Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material? P'_

D. O-ring Damage (In Groove)? J

E, Heat Affected or Eroded O-ring (in Groove)?

F, Excessive or No Grease on O-ring? LI/"

G. Excessive Grease on Plug? J

H, Corrosion? J

I. Thread Damage (Visible at Removal)? /_"

Comment #

Leak Check Port Ob_iervations;

J, Sooted Metal Surfaces? J

K. Foreign Material? f

L. Excessive Grease? J

M. Corrosion? J

N. Metal Damage?

O, Heat Affected Metal?

P. Obstructed Through Hole? (,_

Notes / Comments

Preliminary PFAR(s)?
Yes f No

Clarification Form(s)? No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO. TWR-64204 IvoL
RE'_1S]ON _ SEC I PAGE B-48



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Motor No.: 360T026 Side: Right(B) Date: /0"- f" _'Z..-

Assessment Engineer(s)/lnspector(s): (7/_{_f,_ L D D. _0,,-7L_/7 ____./t)£j'/$'#_,'l/ L)-,_'_/(__,_t'/

Location: 306-Degree Barrier-Booster Flange

Leak ChQ(;:k PIq,q Qbs_rvation_:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No

J

Comment #

Notes / Comments

Preliminary PFAR(s)?
Yes / No

I

Yes V/ NoClarification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REX, ISION

DOC NO.

SEC

TWR-64204 IVOL

IPAGE B-49



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer (s)/Inspector(s): D./4/_/A,: _L'/

Location: 306-Degree Barrier-Booster Flange

1 Date: /O-/-¢]

Secondary O-rina Observations:

A, Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No Comment #

Notes / Comments

Preliminary PFAR(s) ? Yes

Clarification Form (s) ? Yes

REVISION

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

OOC NO.

SEC

TWR-64204 IVOL

IPAGE B-50



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 Side: Right (B) 1 Date: (_),,_-_'_,..

Assessment Engineer(s)/Inspector(s)'. _[_/_2(l_t_ _,_. _:2_n, "_//7_/ _,/U_/,,_C_I/ _.DD_,//dV'd

Location: 18-Degree SII

SII Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on SII?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Yes No

f
J
f

f

Comment #

SII Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Leak Check Through Hole?

El"

v"

v"

lJ
w

I

Notes / Comments

Preliminary PFAR(s)? Yes __No

Yes _oClarification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

T_R-64204 VOL

PAGE B-51



_ CORPORATION

SPACE OPERATIONS

Motor No. : 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

I Side: Right (B) I Date: /0"'['_Z- -

Assessment Engineer(s)/Inspector(s): I).. _¢_- _(',t.L-/L:, D._v'-/L£'/_ _ A)_'[J;@_.i/_. _//_"=/
/ /

Location: 1 8-Degree SII

'_11 Observations:

A, Foreign Material Between the O-ring and SII?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes Comment #

Notes / Comments

Preliminary PFAR (s)?

Clarification Form(s) ?

REVISION --

/
Yes No 7

Yes

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO,

SEC

TW'R-64204 IVOL

I PAGE B-52



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Right (B) Date: /(_) _] "_ Z.--

Assessment Engineer(s)/Inspector(s): _,,_/Dpl_k _ _._a/,_d_/_l _m_U_//,_,.O#l/_.fl//_?J

Location: 18-Degree Sll

Primary O-rinq Ob_l_rvation_:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes NoJ
J/
v

Comment #

Secondarv O-rina Observations:

C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

RE_,ISION
ooc NO. TWR-64204 VOL

SEC [ PAGE B-53



?__._ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Engineer(s)/Inspector(s): //_,,/,_t/_//>_// _./_4/_L_/ _,/J£_'l_;o,_t

Location: 198-Degree SII

SII Observations:

A, Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on SII?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Yes f No

J

J

J
J
J
J

vf

vf

J
f

Comment #

l

SII Port Observations;

J, Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N, Metal Damage?

O. Heat Affected Metal?

P. Obstructed Leak Check Through Hole?

J

J

Notes / Comments

Preliminary PFAR (s) ? Yes

Clarification Form(s)? Yes

No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOC NO. TWR-64204 IVOL

RE_'ISION _ SEC I PAGE B-54



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Motor No.: 360T026 I Side: Right (e) Date: ( _ ,-- /'_

Assessment Engineer(s)/Inspector(s): _). _ /_Of'l_ _t'_L-. l_.//_f_/?/'-z _,/(.,}_,'/¢e_/
/ z

Location: 198-Degree SII

SII Observations:

A, Foreign Material Between the O-ring and SII?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No Comment #

Notes Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes

No

,/

v/" No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

OOC NO.

SEC

TWR-64204 [ VOL

PAGE B-55



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Right (B) Date: (0_/_ __

Assessment Engineer(s)/Inspector(s): _'_/_/_/'/_r_/ /'_" /5)_."//-_/_ _, .,/(J¢,'/_'dJ-1/ /._. /v_D,//d_/

Location: 198-Degree SII

Primary Q-rina Observation_

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes Comment #

_econdaw O-rina Observations:

C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s)?

Clarification Form (s)?

Yes

Yes

_____No

V//No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

Doc NO. T_'R-64204 I voL

RE_3SIO,_ __ SEC I PAGE B-56



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint Con_dition

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/Inspector(s): _. _'Jt_P_:_.4 . _. _f_-4v-Jcc,{_L

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joi_nt #2) / '

Date: __ 3(_-_2_.

Internal Nozzle Joint 0b_erv_ti0n_:

A. Soot To or Past O-rings?

B. Heat Affected Metal?

C. Foreign Material?

D. RTV in Contact With or Past the Primary O-ring?

E. O-ring Damage (In Groove)?

F. Heat Affected or Eroded O-rings (In Groove)?

G. Excessive or No Grease?

H. Corrosion?

I. Metal Damage?

Yes

,/
No

v"
,/-
v/"

if
,/-
,,,i"

v"

Comment #

I

2..

Notes / Comments

O

G
z°/_ "- o"- ,}o°.

_><..,d<><.<.;,.,._4.

Preliminary PFAR (s) ? Yes ._ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes l,_No Clarification Form Page No.(s):

REVISION .--
DOC NO.

SEC

TWR-64204 IVOL
IPAGE B-57



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Con¢lition (Detailed)

Motor No.: 360T026 I Side: Right (B) Date: _- _:>- _'7___

Assessment Engineer(s)llnspector(s): /_.._.__..._,,',,n , J/_. L_D,,..._. (_"=. _'_,_',_

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Primary O-rina Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes

/

Comment #

Secondarv O-rino Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

/

Notes / Comments

Preliminary PFAR(s)? Yes

YesClarification Form (s)?

No

(

__ No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO,

SEC

TWR-64204 VOL

PAGE B-58



7"_ CORPO_T,O.
SPACEOPE_TIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condilion (At Removal)

360T026 I Side: Right (B) Date:Motor No.:

Assessment Engineer(s)/Inspector(s): (,_. _y_v.v_,. f t'l_v'V L_._._
-! ,1

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #_)
--]

Leak Check Pluq Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Leak Check Port Observations"

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N, Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes N'o

/
v"

_J__

v"

/

V
/
J
/

Comment #

Notes Comments

Preliminary PFAR(s) ? Yes J/

Clarification Form (s) ? Yes

No Preliminary PFAR Number(s):

No_j_'N'_'_C[arification Form Page No.(s):

REVISION

I
DOC NO. TWR-64204 [VOL

I

PAGE B-59
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Conditiori (Detailed)

_o,orNo.._00_0_, I _'_°:"""' (_) I 0"°"_- 3_--'_Z-
Assessment Engineer(s)/Inspector(s): L_ ,__7 / YJ/{. L_7_,:._L %

Lo_ation: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Leak Check Plua Observations:

A. Foreign Material Between the O-ring end Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No

J
J
7

Comment #

Notes / Comments

Preliminary PFAR(s) ? Yes V/" No
/

Yes J NoClarification Form (s) ?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

TVR-64204 VOL

IPAGE B--60



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Assessment Engineer(s)/Inspector(s): _.)___._-v_l . /_- L/_,_%.
I / I /

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Secondary O-rina Observations;

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No

J
J

Comment #

Notes / Comments

Preliminary PFAR(s) ? Yes

Clarification Form (s)? Yes

vii
/

/
No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO. TWR-64204 VOL

SEC PAGE B-61



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint CorClition

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Engineer(s)/Inspector(s): _. "_t_v'_'l /1_.. _ _
• j ' _.

Joint: Nose Inlet-to-Throat (Joint #3)

ct- o - =tZ-_.

Internal Nozzle Joint Observations:

A. Soot To or Past O-rings?

B. Heat Affected Metal?

C, Foreign Material?

D. RTV in Contact With or Past the Primary O-ring?

E. O-ring Damage (In Groove)?

F. Heat Affected or Eroded O-rings (In Groove)?

G, Excessive or No Grease?

H. Corrosion?

I. Metal Damage?

Yes No

J
J

/

J

Comment #

Notes / Comments

Special Issues 3.2.3.2

Preliminary PFAR(s)? __ Yes V// No Preliminary PFAR Number(s):

Clarification Form (s) ? Yes / No Clarification Form Page No.(s):

REVISION
DOCNO TWR-64204 IVOL

SEC PAGE B-62



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Right (B) Date:

Assessment Engineer(s)/Inspector(s): _jL_. "_p_v't_ fl/I /.,_,¢:,_
Joint: Nose Inlet-to-Throat (Joint #3) • ' /

ct.- z.

Primary O-rina Observations;

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Secondary O-rin.q Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

/
if

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes .,/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes /. No Clarification Form Page No.(s):

REVISION
DOC NO. T\VR-64204 voL

I PAGE B-63
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T026 Side: Right (B) Date: c__ _:_.._._..

Assessment Engineer(s)/Inspector(s): L_.

Location: Nose Inlet-to-Throat (Joint #3)

LQak Check Pluq Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Leak Check Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes No

/
/
J
,/

._J__

J___

f
J
f
J

/
L/

Comment #

Notes / Comments

tt

Preliminary PFAR (s)? Yes JNo
Preliminary PFAR Number(s):

Clarification Form(s)? Yes Z No Clarification Form Page No.(s):

REVISION ---

DOC NO.

SEC

TWR-64204 IVOL

PAGE B-64



_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Conditior_ (Detailed)

Motor No.: 360T026 Side: Right (B) Date:

Assessment Engineer(s)/Inspector(s): _C), _>L____I_ kf4 _,

Location; Nose Inlet-to-Throat (Joint #3)

-9- _c_- _/z,

Leak Check Plua Observations:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes

J
J

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes _ No

Yes JNoClarification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO, TWR-64204 voc

sEc I PAGEB-65



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check PluglSII) O-ripg Condition (Detailed)

Motor No.: 360T026 I Side: Right (B) I Date:

, _ L,../_ ,.,.._Assessment Engineer(s)/Inspeotor(s): [,_.,..'_I_,,//I,,_ , ,

Location: Nose Inlet-to-Throat (Joint #3)

_;econdarv O-rino Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No

/
f

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes v/" No Preliminary PFAR Number(s):

Clarification Form (s)? Yes v'f No Clarification Form Page No.(s):

REVISION
Doc NO. TWR-64204 tVOL

SEC I PAGE B-66



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint Condition

Motor No.: 360T026 I Side: Right (B) Date:

Assessment Engineer(s)/Inspector(s): A-/_1":t._. Z4_. Zf,,.,
/

Joint: Throat-to-Forward Exit Cone (Joint #4)

:_- ;Zr-- Y_.

Internal Nozzle Joint Observations" Yes

A. Soot To or Past O-rings?

B. Heat Affected Metal?

C. Foreign Material?

D. RTV in Contact With or Past the Primary O-ring? _"

E. O-ring Damage (In Groove)?

F. Heat Affected or Eroded O-rings (In Groove)?

G. Excessive or No Grease?

H. Corrosion? J

I. Metal Damage?

No

v"

v"
v"

J

J

Comment #

/

3
2.

3.

\

C O,"f,._.:,'g:_ _<iS

Preliminary PFAR(s)? __. Yes f No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v f. No Clarification Form Page No.(s):

REVISION
DOC NO. TWR-64204 VOL

SEC I PAGE B-67



_fZJ-.__CORPORA_ON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Right (B) I Date:

Assessment Engineer(s)/Inspector(s): _ ,_6,,,.,,;/j.

Joint: Throat-to-Forward Exit Cone (Joint #4)
/

Primary O-rino Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

v"
J

J

J

Comment #

Secondary O-ring Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Notes / Comments

Preliminary PFAR(s) ? Yes v/ No Preliminary PFAR Number(s):

Clarification Form (s)? Yes Clarification Form Page No.(s):

REVISION
DOC NO. TWR-64204 VOL

SEC I PAGE B-68



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/SII and Port Condition (At Removal)

Motor No.: 360T026 ] Side: Right (B) I Date:

Assessment Engineer(s)/Inspector(s): ,,,4.._,.,,, .j. _. Z/f,,._

Location: Throat-to-Forward Exit Cone (Joint #4)

-Pr-fa.

Leak Check Pluq ObFervations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Leak Check Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes No

j-

J

v"

J

f
,/

,/,-

J

if

f

J

J
J

J

J

Comment #

Notes / Comments

J?.,j

Preliminary PFAR(s)? Yes _ No Preliminary PFAR Number(s):

Clarification Form (s) ? Yes v/" No Clarification Form Page No.(s):

REVISION
DOC NO, TWR-64204 VOL

SEC I PAGEB-69



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/Inspector(s): A, _rr,,,,'_., /_¢ /_/_,_

Location: Throat-to-Forward Exit Cone (Joint #4)

Date: 9- _'_2_..

Leak Check Plucl Observations:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No

j,-
Comment #

Notes / Comments

Preliminary PFAR(s)?

Clarification Form (s) ?

Yes /No

Yes JNo

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TVVR-64204 IVOL

PAGE B-70



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/ell) O-ring Condition (Detailed)

Motor No.: 360T026 J Side: Right (B) I Date: /_-_.-_,,_.

Assessment Engineer(s)/Inspector(s): d" //_rt_.'_- Z_. /_'_._.

Location: Throat-to-Forward Exit Cone (Joint #4)

Secondarv O-rina Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Yes No

f
J

Comment #

Notes / Comments

Preliminary PFAR(s)? _. Yes Preliminary PFAR Number(s):

Clarification Form (s) ? Yes
v_

NO Clarification Form Page No.(s):

REVISION DOC NO. TW'R-64204 J VOL

J PAGE B-?I
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3

Internal Nozzle Joint Condition

Motor No.: 3603"026 I Side: Right (B)

Assessment Engineer(s)llnspector(s): /_. _-t-,,t,,

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

I Date: _ -=,_y - ,g=2.

IntQrn_l NozzlQ Joint 0b_Qrvations:

A. Soot To or Past O-rings?

Yes No

B. Heat Affected Metal? /'I

C. Foreign Material? J

D. RTV in Contact With or Past the Primary O-ring? /J"

E. O-ring Damage (In Groove)? /'7

F. Heat Affected or Eroded O-rings (In Groove)? /1t

G. Excessive or No Grease? 71"

H. Corrosion? f

I. Metal Damage? f

Comment #

/

Notes / Comments

Preliminary PFAR (s)? Yes

Clarification Form(s)? Yes

No Preliminary PFAR Number(s):

_larification Form Page No.(s):

REVISION

DOG NO.

SEC

TWR-64204 IvoL
PAGE B-72



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5

Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T026 I Side: Right (B) I Date:
i i

Assessment Engineer(s)/Inspector(s): _. ,_=,,,,;._. _..,t/_._ ' _. /--_4/_f

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Primary O-rin,q Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Secondary O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes No

J
J

J

J

Comment #

Notes / Comments

Preliminary PFAR(s)? __. Yes

Clarification Form (s)? Yes

/
No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DOCNO. TWR-64204 VOL

PAGE B-73
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T026 Side: Right (B) I Date: y-o3 2- _3

Assessment Engineer(s)/lnspector(s): /_e /_*r"t" _/, v_, //_(;;_4#

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Leak Check Plucl Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Removal)?

Le_k Ch_¢k Port Observations:

J. Sooted Metal Surfaces?

K. Foreign Material?

L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yes No

v/
v"
J

J
v"

J

J

v"

J
f

v"
f

f

Comment #

Notes ! Comments

/27,,,. r/.l 
/ I F/-/d-

Preliminary PFAR(s)? Yes If No Preliminary PFAR Number(s):

Clarification Form (s)? Yes v / No Clarification Form Page No.(s):

REVISION --

ooc NO. TWR-64204 IvoL
SEC PAGE B-74



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4

Leak Check Plug/SII Condition (Detailed)

No.: 360T026 [ Side: " Right (B) Date:Motor

Assessment Engineer(s)/Inspector(s): D. ,/-_'_,-2h_,/_ _. /_rr,.'_
J

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Leak Check Plu-_ Observations:

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No

f
J

Comment #

Notes / Comments

Preliminary PFAR(s)? Yes _" No Preliminary PFAR Number(s):

Clarification Form (s) ?

REVISION

Yes
f

m. No Clarification Form Page No.(s):

DOC NO,

SEC

TWR-64204 ]VOL
IPAGE B-75



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Right (B)

Assessment Engineer (s)/Inspector(s): A /_/_/f"4

Location: Aft End Ring-to-Fixed Housing (Joint #5)

I-Date: _ -o_. _'-- _'_.

Secondary O-rinq Observations:

A. Heat Affected or Eroded O-ring?

B, O-ring Defects/Damage?

Yes No
J
f

Comment #

Notes / Comments

Preliminary PFAR(s) ?

Clarification Form (s)?

Yes
l

No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO,

SEC

TWR-64204 VOL

IPAGE B-76



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8

Packing With Retainer Condition (Detailed)

360T026 I Side: Right (B) Date:Motor No,:

Assessment Engineer(s)/Inspector(s): __../"J_,-X,J,/ ,d/. ._6 ,-,,,; .i

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Packinq With Retainer 0bservati0n_:

A. Heat Affected or Eroded Seal or Retainer?

B. Seal or Retainer Damage/Defects?

C. Corrosion?

Yes

_f

Comment #

Notes / Comments

/.  /Ta
is/7,,z

Preliminary PFAR(s) ?
/

Yes __ No

Clarification Form (s) ?
,7

_. Yes _ No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DO¢ NO. TWR-64204 IVOL

IPAGE B-77
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

• IMotor No.: 360T026 Side: Right (B)

Assessment Engineer(s)llnspector(s): _. ZAJ_E_/_

I Date: I'q'_'3

Factory Joint: Forward Dome

Case Factory Joint Observations: Yes No Comment #

A. Heat Affected or Eroded Joint O-ring? X_

B. Heavy Corrosion in Joint? X" _ J

C. Heavy Corrosion in Leak Check Port? _"

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3 L_,_-_,_ l _/ [/t_,)

/_LI_ 0/J LA/J# A/UI)L.p/J

C,-cl j I'Cb'mmY /

LhK_ ffO3D Off f'#),_,#£Y

._EL,APT U3ALL r_T_,_/Zg
D/J Th/J(, hT" ZD[° O/J I=[HP

REAIiY _IZ.I_I6M _T !#0 ° FLUO 8/: PEI, O-E/_

_]-£)AJz ,

E_[,E

Preliminary PFAR(s)?
Yes ;/No Preliminary PFAR Number(s):

Clarification Form (s)? Yes J" No Clarification Form Page No.(s):

REVISION
DOC NO. TWR-64204 VOL

SEC I PAGE B-78



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 ']Side: Right (B) ,l Date: I- Lt-q.3
Assessment Engineer(s)/Inspector(s): _. ZA2E_/_[_

Factory Joint: Forward

Case Factory Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Note:

_ Yes No Comment #

Y

Y

Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3 _(,_/_ /,_4 /)/u,) L.,_ l C;_j'lnle/

Preliminary PFAR(s)? Yes '/ No Preliminary PFAR Number(s):

Clarification Form (s) ? Yes _ No Clarification Form Page No.(s):

REVISION
DOC NO. TWR-64204 VOL

SEC I PAGE B-79



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.; 3603"026 I Side: Right (B) I Date:

Assessment Engineer (s)/Inspector (s): _._. /r_ i Of- _

Factory Joint: Forward Center

Case Factory Joint Observations: Yes - No

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint? "11/-

C. Heavy Corrosion in Leak Check Port?

Comment #

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

Preliminary PFAR(s)? Yes L_No
Preliminary PFAR Number(s):

Clarification Form(s)? Yes L_No Clarification Form Page No.(s):

REVISION
ooc NO. TWR-64204 1VOL

SEC [ PAGE B-80



CORPORATION

SPACE OPERATIONS

X.J'_l_s ,_ ,,_

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

360T026 I Side: Right (B) f_.__., -/,_-___
Motor No.:

Assessment Engineer(s)/Inspector(s): _,_2_ /,,_. /_:>p_l:_- ( _/'_' ;

Factory Joint: Aft Center

Case Factow Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No Comment #

,,t"

J

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

Preliminary PFAR(s)? Yes _ No Preliminary PFAR Number(s): ,Jjf_

Clarification Form (s)?

REVISION

__ Yes ¢__No
Clarification Form Page No.(s): _//_

OOCNO. TWR-64204 IVOL

SEC I PAGE B-81



CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Side: Right (B) I Date:

1

Assessment Engineer(s)/Inspector(s): '_t" C_

Factory Joint: ET Attach/Stiffener

Case Factory Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No / Comment #
r'

J

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware, A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3

Preliminary PFAR(s)?
Yes J No

Clarification Form(s)? No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TWR-64204 IvoL
PAGE B-82



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Engineer(s)/Inspector(s): _ _ fC_(_

t_ j AN,199=

Factory Joint: Stiffener/Stiffener

Case Factory_ Joint ObFervationF:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes No Comment #

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special Issues 3.2.3.3 ___'4/_ ]_'_/ ?/q:/ C,J_z_ lt'-."_',,c,f/

Preliminary PFAR(s)? Yes

Clarification Form (s)? Yes

J
No

No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVIS]ON DOC NO. TWR-64204 Ivo"

SEC J PAGE B-83



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)llnspector(s): /_'_/_ IC

Factory Joint: Aft Dome

I Date: _l-I_'q3

Cas_ F_toW Joint Observations:

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port?

Yes y Comment #

-,/

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove

corrosion to determine if pitting has occurred; however, care should be taken not to damage the

hardware. A cloth dampened with solvent or green Scotch-Brite ® pads may be used to remove

the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Special lssues3.2.3.3 /,__?lr }-_,_ /:'/'_ C"_S _Cc'"_'"_c'_/

Preliminary PFAR(s)? Yes ._ No

Yes _ NoClarification Form (s) ?

REVISION

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

ooc NO. TWR-64204 I VOL

SEC I pAGEB-84



TWR-64204

Appendix C
Nozzle PFORs

Final Postflight Hardware Evaluation Report
360T026 (RSRM-26, STS-47)

April 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100

DR No. 4-23

WBS No. 4C601-04-01

ECS No. SS4769

7"=_ CORPORATION

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511





CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST

PFOR # Titl__.._ee Sid._._ee

C-1 Nozzle Assembly Quick-look Condition Left

Joint, Final

Part, or Report Page
Location Number

N/A C-1

C-2 Nozzle Joint Condition Left Joint #2 C-2

C-3

C-2

Nose Inlet-to-Flex Bearing-to-Cowl Joint
Condition Drawing Worksheet

Nozzle Joint Condition

Left Joint #2 C-3

Left Joint #3 C-4

C-4

C-2

Nose Inlet-to-Throat Joint Condition

Drawing Worksheet

Nozzle Joint Condition

Left Joint #3 C-5

Left Joint #4 C-6

C-5

C-2

Throat-to-Forward Exit Cone Joint

Condition Drawing Worksheet

Nozzle Joint Condition

Left Joint #4 C-7

Left Joint #5 C-8

C-6 Aft End Ring-to-Fixed Housing Joint
Condition Drawing Worksheet

Left Joint #5 C-9

C-7 Cowl Insulation Segment Condition Left Cowl C- 10

C-8 Flexible Bearing, Flexible Bearing
Protector, and Flexible Boot Condition

Left Flexqble Bearing, C-11
Protector, & Boot

C-9 Flexible Bearing Protector Thickness
Measurements

Left Flexible Bearing C-12
Protector

C-10 Throat Diameter Measurements Left Throat C- 13

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final

Report and will have the same page number as the required PFOR appended by a sequential
alphabetic extension.)

REVISION DOC NO,

SEC

TWR-64204 ]VOL

PAQE C-0



CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

PFOR # Title

C-11 Outer Boot Ring Char and Erosion
Measurements and Flexible Boot Condition

C-12 Nozzle Subassembly Phenolic Bondline

Condition

C-12 Nozzle Subassembly Phenolic Bondline

Condinon

C-12 Nozzle Subassembly Phenolic Bondline

Condition

C-12 Nozzle Subassembly Phenolic Bondline
Condition

C-12 Nozzle Subassembly Phenolic Bondline

Condinon

C-12 Nozzle Subassembly Phenolic Bondline
Condition

C-12 Nozzle Subassembly Phenolic Bondline

Condition

C-13 Cowl Ring Phenolic (SCP) Section

Condition

C-14 Forward Exit Cone Phenolic (CCP)

Section Condition

C-15 Fixed Housing Phenolic (CCP) Section

Condition

C-16 Throat Inlet Assembly Phenolic (CCP)

Section Condition

C-17 Nose Cap Phenolic (CCP) Section
Condition

C-18 Forward Nose Ring and Aft Inlet Ring

Phenolic (CCP) Section Condition

Side

Left

Joint, Final

Part, or Report Page

Number

Outer Boot Ring C-14
& Flexible Boot

Left Aft Exit Cone C-15

Left Forward Exit C-16

Cone

Left Throat C-17

Left Forward Nose & C-18

Aft Inlet Rings

Left Nose Cap C-19

Left Cowl C-20

Left Fixed Housing C-21

Left Cowl C-22

Left Forward Exit C-23

Cone

Left Fixed Housing C-24

Left Throat C-25

Left Nose Cap C-26

Left Forward Nose & C-27

Aft Inlet Rings

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final

Report and will have the same page number as the required PFOR ,ll _pcnded by a sequential

alphabetic extension.)

Doe NO. TWR-h4204 [you

REVISION _ SEC I PAGE C-i



CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

PFOR # Title Side

C-1 Nozzle Assembly Quick-look Condition Right

Joint, Final

Part, or Report Page
Location Number

N/A C-28

C-2 Nozzle Joint Condition Right Joint #2 C-29

C-3

C-2

Nose Inlet-to-Flex Bearing-to-Cowl Joint
Condition Drawing Worksheet

Nozzle Joint Condition

Right Joint #2 C-30

Right Joint #3 C-31

C-4

C-2

Nose Inlet-to-Throat Joint Condition

Drawing Worksheet

Nozzle Joint Condition

Right Joint #3 C-32

Right Joint #4 C-33

C-5

C-2

Throat-to-Forward Exit Cone Joint

Condition Drawing Worksheet

Nozzle Joint Condition

Right Joint #4 C-34

Right Joint #5 C-35

C-6 Aft End Ring-to-Fixed Housing Joint
Condition Drawing Worksheet

Right Joint #5 C-36

C-7 Cowl Insulation Segment Condition Right Cowl C-37

C-8 Flexible Bearing, Flexible Bearing
Protector, and Flexible Boot Condition

Right Flexible Bearing, C-38
Protector, & Boot

C-9 Flexible Bearing Protector Thickness
Measurements

Right Flexible Bearing C-39
Protector

C-10 Throat Diameter Measurements Right Throat C-40

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final

Report and will have the same page number as the required PFOR apiw _ded by a sequential
alphabetic extension.)

REVISION DOO NO. TW'R-64 ?,, _ IVOL

SEC t"AC;E C-ii



CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

PFOR # Title Side

C-11 Outer Boot Ring Char and Erosion Right
Measurements and Flexible Boot Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-12 Nozzle Subassembly Phenolic Bondline Right

Condition

C-13 Cowl Ring Phenolic (SCP) Section Right

Condition

C-14 Forward Exit Cone Phenolic (CCP) Right

Section Condition

C-15 Fixed Housing Phenolic (CCP) Section Right

Condition

C-16 Throat Inlet Assembly Phenolic (CCP) Right

Section Condition

C-17 Nose Cap Phenolic (CCP) Section Right
Condition

C-18 Forward Nose Ring and Aft Inlet Ring Right

Phenolic (CCP) Section Condition

Joint, Final

Part, or Report Page
Location Number

Outer Boot Ring C-41
& Flexible Boot

Aft Exit Cone C-42

Forward Exit C-43

Cone

Throat C-44

Forward Nose & C-45

Aft Inlet Rings

Nose Cap C-46

Cowl C-47

Fixed Housing C-48

Cowl C-49

Forward Exit C-50

Cone

Fixed Housing C-51

Throat C-52

Nose Cap C-53

Forward Nose & C-54

Aft Inlet Rings

(Note: Clarification PFORs will be inserted after the applicable requi red PFOR in the Final

Report and will have the same page number as the required PFOR appended by a sequential

alphabetic extension.)

Doc NO. TWR-64204 JVOL

REVISION _ SEC J PAGE C-iii



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

(.. Internal Nozzle Joint Condition

Motor No.: 360T026 I Side: Left (A) I Date: c'__ 3_(_.q _.

Assessment Engineer(s)/Inspector(s):_,Qt_(((" ,__', V_'5.(__", _...L_, "_', _'¢-e<,_'C_
- i {j I

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Internal Nozzle Joint Observations;

A. Gas Penetration In the RTV (Terminated, Through)?

B. RIV Not Below Char Line?

C. R'IV To the Primary O-ring?

D. R'IV Past the Primary O-ring?

E. Uncured RI'V?

F. Voids Within RTV?

G. Foreign Material?

H. Heat Affected or Eroded Virgin CCP, GCPISCP, or adhesive?

I. Damaged Phenollcs?

J. Bondline Edge Separations? Use Clarification Form.

K. Phenolics Axially Displaced From Housing?

L. Heat Affected Metal?

M. Unbonded or Blistered Paint?

N. Corrosion?

O. Excessive Grease in Threaded Bolt Holes?

P. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

Q. Bent or Broken Bolts?

R. Metal Damage (Joints or Housings)?

Yes No Comment #

/ /

J

,/
/

3
i

Notes

J)
I Comments

. P,'eliminary PFAR(s)? JYes _. No Preliminary PFAR Number(s): "_'7C--_

' . .,larification Form(s)? _ Yes No Clarification Form Page No.(s): _-_,_-#_

REVISION
PI_CIB_NG PAGE BLANK NOT FILM_t_c No.

SEC

TWR-64204 tVOL

I F_AGE C-2





_CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor NO.: Z .
Assessment Engineer(s)/Inspector(s): _ _J,_,_ _,

• i iii,=iiiiii _ ililii= i.

Part: [] Forward Exit Cone (Forward End) _/Nose Cap (Aft End)

[] Throat Ring (Aft End) [] Cowl (Forward End)*

[] Throat Inlet Ring (Forward End) [] Inner Boot Ring (Forward End)
[] Aft Inlet Ring (Aft End)

Interface Separation Types:

A. Metal-to-Adhesive D. Within GCP "G. Adhesive-to-SCP

B. Within Adhesive E. GCP-to-CCP *H. Within SCP

C. Adhesive-to-GCP F. Within CCP "1. SCP-to-CCP

Circumferential Location
Separation TVD_

Corresponding Comment Number(s):

REVISION DOC NO.

SEC
TWR- _'F204 I voL

l pAGE C-2,,,q



CORPORATION

SPACE OPERATIONS

" POSTFLIGHT OBSERVATION RECORD (PFOR) C-3

Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet

,• t Side: Left (A) Date:
Motor No.: 360T026 . ,. _ - -, _ ,.-
Assessment Engineer(s)llnspector(s__ C1¢... _, J _._¢. C-, t .C.,_,e "_, _--f'G_-O v

Sketch Observations Below (include locations and sizes of sketched features):

o.0. __ _ 17_- _"

Cowl

Housing

Nose
Inlet
Assembly

Carbon Cloth

Phenolic

C_vt e

arification Form(s)? _ Yes'_"_"_NN°

REVISION

DOC NO,

SEC

TWR-64204 IvoL

PAGE C-3



_CORPORARON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

--,- Internal Nozzle Joint Condition

Motor No.: 360T026 Left (A) - _ - _' _L

Assessment Engineer(s)/Inspector(s): _ o L_ tC k

Joint: Nose Inlet-to-Throat (Joint #3)

Internal Nozzle Joint Observatlons_ Yes

A, Gas Penetration in the RTV (Terminated, Through)?
B. R'IV Not Below Char Line?

C. RTV To the Primary O-ring?

D. RTV Past the Primary O-ring?
E, Uncured R'i'V?

F. Voids Within RTV? y/
G. Grease Inhibiting RTV Backfill? "

H. Foreign Material?

I. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
J. Damaged Phenolics?

K. Bondline Edge Separations? Use Clarification Form• v /

L. Phenolics Axially Displaced From Housing?
M. Heat Affected Metal?

N. Unbonded or Blistered Paint?

O. Corrosion? v/
P. Alignment Pin Damage?

Q. Excessive Grease in Threaded Bolt Holes?

R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
S. Bent or Broken Bolts?

T. Metal Damage (Joints or Housings)?

No

J
i

,/
J
/

.

v"
• 1

v"

v"
,/
/

m../_
J
t"
v"

Comment #

I

3

Z

Notes / Comments

Preliminary PFAR(s)?

..larification Form (s) ?

_ Yes

Yes No

Preliminary PFAR Number(s):

Clarification Form Page No. (s): . c-d/7 _ c-¢,_

REVISION DOC NO,

SEC

TWR-64204 I VOL

I PAGE C-4



CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form
i

Motor No.: _ bC7--(_2_ I Side: [] Left (A) [] Right (B) I Date:

Assessment Engineer(s)/Inspector(s): _d/c_

Part:

_-30- qZ

[] Forward Exit Cone (Forward End)

[] Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

[] Nose Cap (Aft End)

[] Cowl (Forward End)"

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive

B. Within Adhesive

C. Adhesive-to-GCP

_ircumferential Location

JC -9o
/c_ °-/60

ZTS°-- 2 _ _

D. Within GCP

E. GCP-to-CCP

F. Within CCP

Seoaration TvDe

"G. Adhesive-to-SCP

°H. Within SCP

• 1. SCP-to-CCP

Corresponding Comment Number(s):

M_ximum R_dial Width

._I_

REVISION

DOC NO.

SEC

_VR--/_4 Z d_4 IVOL

PAGEC J./,d



CORPORATION

SPACE OPERATIONS

Motor No,:

Nozzle Interface Separation Clarification Form

i

I Side: [_ Left (A) [] Right (B) [ Date:

Assessment Engineer(s)/Inspector(s): /_, _,Z/tCty _

J

Part: [] Forward Exit Cone (Forward End)

[] Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

[] Nose Cap (Aft End)

[] Cowl (Forward End)*

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive

B. Within Adhesive

C, Adhesive-to-GCP

Circumferential Location

,_-- f. ") _.
r _ J

D. Within GCP

E. GCP-to-CCP

F. Within CCP

/,-7

°G. Adhesive-to-SCP

=H. Within SCP

"1. SCP-to-CCP

Maximum Rpdial Width

• ,,_,,_<7

) _ •

Corresponding Comment Number(s):

REVISION -- DOC NO.

SEC

TWR-d4Z04 IVOL

PAGE

C-d,_



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-4

Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet
R

Motor No.: 360T026 I Side: Left (A) Da_e: _-3_ -_

Assessment Engineer(s)/Inspector(s): _ _/'/_

Sketch Observations Below (include locations and sizes of sketched features):

_Throat Assembly

/

Carbon Cloth
Phenolic

Carbon Cloth
Phenolic

Glass Cloth Phenolic

rhroat
Housing

Glass Cloth Phenolic

Nose Inlet
Housin

- ,Z.-Z _"

arification Form(s)?

i

Yes t/No Clarification Form Page No,(s):

DOCNO. TWR-64204 IVOL

REVISION __ SEC I PAGE C-5



CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

Internal Nozzle Joint Condition

s,,o:,o,,
,f

Assessment Engineer (s)/Inspector(s):

Joint: Throat-to-Forward Exit Cone (Joint #4)

internal Nozzle Joint Observations.

A°

B.

C.

D.

E°

F,

G.

H.

I.

J.

K,

L,

M.

N.

O.

P.

Q.

R,

S.

T.

=.i=.m_i,i=_

Gas Penetration in the RTV (Terminated, Through)?
RTV Not Below Char Line?

RTV To the Primary O-ring?

R'TV Past the Primary O-ring?

Uncured RTV?

Voids Within R'rv?

Grease Inhibiting R'IV Backfill?

Foreign Material?

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?

Bondline Edge Separations? Use Clarification Form.

Phenolics Axially Displaced From Housing?

Heat Affected Metal?

Unbonded or Blistered Paint?

Corrosion?

Alignment Pin Damage?

Excessive Grease in Threaded Bolt Holes?

Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
Bent or Broken Bolts?

Metal Damage (Joints or Housings)?

Comment #

Notes / Comments

..._"._,_: .___- _._,

_reliminary PFAR(s)? V Yes
• No

Preliminary PFAR Number(s):

.larification Form(s)? _Yes No Clarification Form Page No.(s):

_E_ISION DOC_O. TWR-64204 ]VOL

SEC ] >AG_ C-6



CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: :_;07"OZ_ Side:

Assessment Engineer(s) I1_

Part: [] Forward Exit Cone (Forward End)

Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

Left (A) [] Right (B)

[] Nose Cap (Aft End)

[] Cowl (Forward End)*

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive

B, Within Adhesive

C. Adhesive-to-GCP

l.l,11=

(_ircumferential Location

REVISION

D. Within GCP

E. GCP-to-CCP

F. Within CCP

Corresponding Comment Number(s):

*G. Adhesive-to-SCP

*H. Within SCP

"1. SCP-to-CCP
==l=lmlllB=

oS" __

DOC NO,

SEC



7_ CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: -_7-C'Z_ I Side: _ Left (A) [] Right (B) I Date: C___.q 4q

Assessment Engineer(s)/Inspector(s): _, _, C_C.f_. ..

Part:

Forward Exit Cone (Forward End)
Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

[] Nose Cap (Aft End)

[] Cowl (Forward End)"

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive D.

B. Within Adhesive E,

C. Adhesive-to-GCP F.

Within GCP

GCP-to-CCP

Within CCP

*G. Adhesive-to-SCP

*H. Within SCP

"1. SCP-to-CCP

Circumferential Location

i-_o- I<K)

SeParation Tvoe

C
C,
C

Maximum Radial Wiclth

O,a_

O,Q3

Corresponding Comment Number(s):

REVISION
DOC NO,

SEC

T'_'R- _."F204- IVOL

I PAGE



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-5

Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet

Motor No.: 360T026 I Side: Left (A) I Date: _- ._ f _ _

Assessment Engineer(s)llnspector(s): _ ._,, _lcir_. I _ ¢C#__._"_) v_

Sketch Observations Below (include locations and sizes of sketched features):

Throat Assembly

Carbon Cloth
Phenolic

Glass Cloth Phenolic

Throat

Housing

/
/

Forward Ex!t

Cone Assembly

Carbon Cloth
Phenolic

Glass Cloth
Phenolic

Ii_-_1i Forward Exit
Cone Housing

Clarification Form (s)? Yes _ No Clarification Form Page No.(s):

REVISION

DOC NO. TWR-64204 IVOL
SEC I PAGE C-7



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

Internal Nozzle Joint Condition

Motor No.: 360T026 Side: Left (A) I Date:
I

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Internal Nozzle Joint Observations;

A. Gas Penetration In the RTV (Terminated, Through)?

B. RTV Not Below Char Line?

C. RTV To the Primary O-ring?

D. R'IV Past the Primary O-ring?

E. Uncured RTV?

F. Voids Within R'I'V?

G. Foreign Material?

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

I. Damaged Phenolios?

J. Bondline Edge Separations? Use Clarification Form.

K. Phenolics Axially Displaced From Housing?

L. Heat Affected Metal?

M. Unbonded or Blistered Paint?

N. Corrosion?

O. Alignment Pin Damage?

P. Excessive Grease in Threaded Bolt Holes?

Q. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

R. Bent or Broken Bolts?

S. Metal Damage (Joints or Housings)?

Yes

/
/

/
/

No

/
/
/

/
/
I
/
I

/
/
/
/
/

Comment #

/
f.

Notes I Comments

,,-.'.'-,:_,::-.-:.,- p£_LI/,"I",'!PY PP/_ 47C-O_.

Preliminary PFAR(s)? / Yes No Preliminary PFAR Number(s): "dr'Z_'_J'_, 4-7C°O_-,

Clarification Form(s)? Yes _/" No Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

T\VR-64204 VOL

I>_E C-8



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-6

Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet

,dotor No.: 360T026 I Side: Left (A) Date: q2
I

Assessment Engineer(s)/Inspector(s): _._/.,//CK / ,_ ,7"_/(__',_'_ _E7//_;E'_ f__'E _ /D-Z-_7__.

Sketch Observations Below (include locations and sizes of sketched features):

5C, e_PG ivc.x,.'C-Acs F'_/_"O'ey 5 "¢_Z'z2_'_ D O_'_'_"
"' '-"_7-,'-/,,_/J30_ ° 7.0 ",,_h,"/AZ ,,<7:- _d. /..-_0°

/='-,CJ_'./_ I D ,._ / [J " . .,F,/<- .....

Aft End Ri

Fixed Housing

Inner Boot

Ring (GCP)

Flexible Boot

arification Form (s)? Yes J No Clarification Form Page No.(s):

REVISION

DOC NO. TWR-64204 VOL

SEC I PAGE C-9



"_"ig,_I,I_'_.O_ CORPORATION

SPACE OPERATIONS

Cowl Insulation Seament Observations_ Yes N)

A. Spring Pin Holes Completely Through the Cowl Segment? ___._---- J"

B, Abnormal Heat Effects or Erosion?

C, Soot Between the Cowl Segment and Cowl Housing? if

D, Bondline Failure Mode? Data Collection Only. NIA NIA

)

Comment #

/

J

_reliminary PFAR(s)? V_Yes
No

Preliminary PFAR Number(s): 47C'-&"_ "_

.larification Form(s)? _ Yes

REVISION

No
Clarification Form Page No.(s):

ooc NO. T_VR-64204 I voL

S_C ! PAGE C- t 0





CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

Assessment Engineer (s)/Inspector (s) ..

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7

Cowl Insulation Segment Condition

c?jlc_ _ "_," ._,c_ _"._" " ..... < J"
Cowl In_vlation Seqment Observations:

A. Spring Pin Holes Completely Through the Cowl Segment?

B. Abnormal Heat Effects or Erosion?

C. Soot Between the Cowl Segment and Cowl Housing?

D. Bondline Failure Mode? Data Collection Only.

Yes

N/A

No Comment #

1
/

N/A /

Notes / Comments

t

"

/

_reliminary PFAR(s)? _ Yes No Preliminary PFAR Number(s):. -'_ '7_" - ('" "7

.larification Form (s) ? Yes _ No
Clarification Form Page No.(s):

REVISION DOC NO,

SEC

TWR-64204 IVOL

l_*a£ C- 10



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8

Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition

,v,o,or,,,o..' I ,,,,(AI I ,:,,,t,,:
Assessment Engineer(s)/Inspector(s): _. _dlc_ / A T ,_-_'_" _:/>_ _

Flexible Bearina, Bearina Protector, and Boot Observations:

A. Bearing Protector Burn-Through?

B. Cracks Through the Bearing Protector?

C. Bearing Protector Heat Effects or Erosion Other

Than at Cowl Vent Hole Locations?

D. Soot Between the Bearing Protector and Flexible Bearing?

E. Heat Effects to the Flexible Bearing?

F. Bent or Broken Bearing Protector Bolts?

G. Flexible Boot Burn-Through?

H. Abnormal Heat Effects or Erosion to Flexil_l_ Boot ID?

I. Foreign Material in Boot Cavity?

Yes No

/
¢

/
/

,/
,/
¢,

Comment #

Notes / Comments

Special Issues 3.3.5 /_c /._E/V[

"_reliminary PFAR(s)?
Yes / No Preliminary .PFAR Number(s):

.,larification Form(s)? If" Yes No Clarification Form Page No.(s):
-//A

REVISION

DOC NO.

SEC



CORPORATION

SPACE OPERATIONS
TWR-500$1
Revision A

Flexible Boot Cavity Clarification Form

Motor No.: I Side: [] Left (A) ['-] Right (B)

Assessment Engineer(s)/Inspector(s): "_<:_/--//C__ /_ : _Z/--E_'_-5

Description: _/_E/_ _>_dT C_Yf ,_f _ O ESd-_ V',v_-_-70_,_

m

J Date: _,3. p._ .<.2<"

Sketch Observations Below (include locations and sizes of sketched features):

Corresponding Comment Number(s): .AJ_

.7-6k_-6 "I-c,/

..,,o_ CiI,_



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-9

Flexible Bearing Protector Thickness Measurements

Motor No.: 360T026 I Side: Left (A) I Date: /0-/V-_Z.

Assessment Engineer(s)llnspector(s): _. TL ,v_// ,i R._. _.,=/_o_

Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure) Below:

Thickness Thickness Thickness

Degree Measurement Degree Measurement Degree Measurement
Location "A"" (inches) Location "A"* (inches) Location "A"* (inches)

_f ,t

0 , (Q73 120 , (,,5"_ 240 .(t _-o

10 . (. q s'". 130 . G 5-_" 250 .6, (_°¢'"

20 . (,,o_5-" 140 , &qT" .... 260 . C,_'5"
=,

30 , _'0" 150 . _ T_" 270 . _, _o

40 .{a90" 160 .G q'"/" 280 ,'20#

• 290 /_"50 .6 _3" `f, 170 _, (s_-" . _

_( ¢,_.. o( st"
60 . &70 _ 180 .(, _- 300 , (_,_

. 71" .(a_,piI 310 _,_d"70 _' 190 . "

80 , {o _'_" 200 . G_O 320 . (,,,_, "2 "

90 ,/,_ 7_/_ 210 .(_7S'" 330 , G'TD"

100 , _,2 " 220 ,/97S" 340 , (_ "2o"

110 ,..C. 5"_" _ 230 • _,_,/'_ 350 . Go'_"

" "A" is the minimum thickness of the bearing protector

in-line with the cowl vent holes. It corresponds to the

deepest gas impingement location.

Notes / Comments

%. qq:2 ?,o

'reliminary PFAR(s)? Yes

Yes_larification Form(s)?

REVISION

V_No

v/ No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

ooc NO. TWR-64204 IVOL

SEC [ PAGEC-12



_'_=_<_#_G_CORPORA_ON
SPACE OPERATIONS

, POSTFLIGHT OBSERVATION RECORD (PFOR) C-10

Throat Diameter Measurements (Data Collection Only)

,_lotor No.: 360T026 I Side: Left (A) I Date:

Assessment Engineer (s)/Inspector (s):
7¢-,"-_._

Record the Nozzle Throat Diameter Measurements Below:

Diameter
Degree Measurement

Location (inches)

0 ._ (_/(J,

9o _. _,.'yj

Notes I Comments

- arification Form(s)? __ Yes Clarification Form Page No.(s):

REVISION ooc NO. TWR-64204 ]VOL

SEC t >AGE C- 13





_I__ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11

Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition

,Vlotor No.: 360T026 _ Left (A) _ ) Z- 2"=/ -9 "_

Assessment Engineer(s)/Inspector(s): /4,///_ _Lc--_; >

FI xi le B t/ t r B t Rin r tin rv ti n :

A. Heat EffectsHn Boot/OBR Separation?

Record the Outer Boot Ring Char and Erosion Measurements Below:

Station

Location

8.0

9.0

10.0

11.3

Yes No Comment #

0 ° 90 ° 180 ° 270 °

Erosion _ Char Erosion Char Erosion Char Erosion Char

Yes _ t'_ No

m

Station:
Negative Margin of Safety?

Record the Number of Plies Remaining on the Flexible Boot:

Degree Plies

Location Remaining

90 _. 0

18o

270

Degree:
=,

Negative Margin of Safety?
Yes _ No Degree:

Notes / Comments

,.__o.::"- i _ /A c'v_ A ...." i _,<
. _ "- t.., ,,_D5 7" _i = 7-_U ,,9¢w- 14._A _ /o,¢._- o,_.-- /JVi ..-:, _:_,,/c_, _',,.,_ E. --/-/'......

, - " _",_.'_c /)-7-c_-E?gR _-/&W__O.

Preliminary PFAR(s) ? Yes _o
Preliminary PFAR Number(s):

arification Form(s)? _ Yes I11% o
Clarification Form Page No.(s):

RE_SION DOC NO.

SEC

TWR-64204 IVOL

IPAGE C-14



"_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10

Throat Diameter Measurements (Data Collection Only)
J

Motor No.: 360T026 I Side: Left (A)

Assessment Engineer (s)/Inspect?r (s):

Record the Nozzle Throat Diameter Measurements Below:
,/

/

/

Diameter

Degree Me_§u rement
Location _inches)

0 ")" ;1' "_.

90 .-,.-,, "/ :i

135 _' ""' ,'>'-'

I Date: // / _+_-

Notes / Comments

arification Form (s)? Yes
Clarification Form Page No.(s):

REVISION

DOC NO.

SEC

TWR-64204 I voL

IPAGE C-13



CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Side: Left (A) I Date:

Assessment Engineer(s)/lnspector(s): ,_ . IzJ'/L- ,¢_-'-__ / 7"['. F,,_-"_ _-'0//

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

i

/_'-/z -9 _.._

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

gD 9 3

Degree Location

Ig3 _215--_/5"--275- Z 7¢..-o-4-

4{--5_ CZ,4-,e/'_/c,#-TT,_/t/ F_/_/_ M_e'-C-fS-B _ND PF/A,_ A)_. _7C-I,9.

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

4--70 7m-/+3 /it3-2jy z,,__z?_ z_,_-.#

I /9" / __

/
99 85"

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP /o0

Phenolic Removal Method: l/&'_ Y P/FF/'CzJ cT'- _,_/c/--_C__ _" # )_-"E-L.

Metal Housino Bondllne Surface Observations;
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

E. Voids in Polysulfide (Aft Exit Cone Polysulfide Groove)?

Yes N_,- Comment #

/

4-

Note- ' " ....... _ 5E-E- c-/_./)-/7 _,',_#_T'/'#/V /-_M P,#t-C--___ C-/.5"-

(_) Special Issues 3.3.6--- A/D F-_#,cTC,_,V t)

_/_._.,._-._ :-./,.4 _z::,/_.,,._. c a_a2/_ - _ ,_ _-_' v _ I IV 2_ L ,,_ _- _ lw c T-_ __ - 7-_ - t_ p /d e s / ,._ _"r,4_ _ _ a,,__.

Preliminary PFAR(s)? 1.._" ,Yes No Preliminary PFAR Number(s). "4-7_'-/_

..larification Form(s)? V/
Yes _ No Clarification Form Page No.(s): _--/_,_, C-/_._ C-/5" C-

R]5'ISION -- DOC NO. TWR-64204 JVOL

SEC I PAGE C-15





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 I Side: Left (A) Date:

Assessment Engineer(s)/Inspector(s): ,_. _c)/Z _E-_ /77- /=-/_#-_?-OI /

Phenolic Subassembly: Aft Exit Cone Assembly

IO-Jz-9__

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal)_

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP \
Within CCP

Record Secondary Bondline Failure Mode Per¢

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

age (After Rei

". ree Location

iX,, i
Ioo 99

%+0.\

Phenolic Removal Method:

A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

E. Voids in Polysulfide (Aft Exit

REVISION DOC NO.

SEC

TWR-64204 I VOL

I PAGE C--15



_CORPORATION
SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form
-_ __.

'Motor No,: 360T026 _aft (A) [] Right (B) Date: /O-/2__- __._

_,ssessment Engineer(s)llnspector(s): /. Pd//_/_E-__ / 7_. )_ _ 7--_/t/

Nozzle Subassembly: ,,_7- _ I7"- E':_zC//_"- ,_ ._C'-'/_ B_--Y

_cord Bondline Adhesive Void Measurements and Locations Below:

Degree

Location

/P -?
f-

//--

Void Size

Axial

_, c_

,_,7o

F, IO

Circ.

O. G_---

I

Location on Bonding Surface

Distance From Fwd Distance From Aft

14-_
_2_-

io, jo

Notes / Comments

O. _o D ',_/_ # I YJ','_','/

t.x.,L?c--o_ sC-tvE-'A;;_

REVI$10N __

Corresponding Comment Number(s):

ooc No. TWR- _4;ZO#- IvoL

SEC I PAGE _--//j_-,Z_



CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 Side: [_Left (A) [] Right (B) i Date: /_--/E-_

Assessment Engineer(s)/Inspector(s): 1.._. J,c//Z ["__'-_ / FT.

Corresponding Comment Number(s):

REVISION

DOC NO.

SEC

TVWR- 6_204. vou

PAGE



_-r_<_I_ CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 _Left (A) []

Assessment Engineer(s)/Inspector(s): Z_ . _,¢,//1-_/_ C-
,rWA _/_ E-_f 7s

features):

REVISION __

Corresponding Comment Number(s):

DOC No. TWR- _420"_ l VOL

SEC I PAGEC- / _"_"



CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

General Hardware Clarification Form

[_eft (A) [] Right (B) i Date:Side: 3-/Z-_

Assessment Engineer(s)llnspector(s): Z . _//J--'/_ _"

Description: /_/OZ-- Z.Z.C--" /_T E'X)')'- r___/I/'_'- Z./_./__c-_' /_-,_'_.-/_'-/V_"S

Sketch Observations Below (include locations and sizes of sketched features):

77J__c-E-- /_ ,_f c--_ 4 E-c cop

F,_A &-M __'r-5 /_h-_/d-cZ> /4;

_PPPoX/H_LY /5-/ycH&-s

P----C6W.e-£-s c/,_c.z.,'_FETe_-'-T&7,4-c , Wo A,-x r,o&

,z //s e"-_ FW,_C.-_4'eTl T-s

,,v/ ,o ,,-_,,_ ,,9 T 2< s_- ' lt,,,t-tsc-l-, ,,_

_ l Z &-- ,%_ 0 ,,v7 F I _"E /,4," C ,,,'&'- £

/_ _p,,to X l,,VV_..'i-£z.

o ,_AzT/ y-/p-ZZo /v

u./"£)_ E-

I&o

REVISION --

Corresponding Comment Number(s):

OOC NO. *T_vVR- G4204- Ivo,
SEC I PAGE _'_ / _'C





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 p Side: Left (A) I Date: JO" (,,, .C) 2.

Assessment Engineer (s)/Inspector(s): _, 0/J] t'//_
J.kv c e ;

Phenolic Subassembly: Forward Exit Cone Assembly /

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

- ,/./ _ Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCp

Phenolic Removal Method:

.Metal Housinq Bondline Surface ObservationF:
A, Soot?

B. Voids in Adhesive?

C, Corrosion?

D. Foreign Material?

=,,

=,,

Yes No Comment #

/

/ I

Preliminary PFAR(s)?

_.iarification Form (s)?

_EV]SION

Preliminary PFAR Number(s):

Clarification Form Page No.(s): C'-/_,_

DOC NO. TWR-64204 [ VOL

SEC J PAGE C-- 1 6



CORPORATION

SPACE OPERATIONS

Record Bondi|ne Adhesive Void Measurements and Locations Below:

Location on Bonding Surface

Distance From Fwd Distance From Aft

Notes / Comments

I

REVISION __

Corresponding Comment Number(s):

DOC NO.

SEC

-i'wR- {0420'4- I voL.

PAGE -_



_CORPORARON

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

I Side: Left (A) [Date: ID-,_-¢].__

Assessment Engineer(s)llnspector(s): _.<_M/C_'

Phenolic Subassembly: Throat Assembly

7".

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

i0o_

Degree Location

_,_,O- ZZ._
22o-5/G

315-0

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

lMeta Housin.q Bondline Surface ObservationF-
A. Soot?

B. Voids in Adhesive?

C, Corrosion?

D. Foreign Material?

Preliminary PFAR(s)? ____ Yes _ No
Preliminary PFAR Number(s):

..larification Form(s)?
__ Yes ._J__ No Clarification Form Page No.(s): _,-//_

REVISION DOC NO,

SEC

TWR-64204 [VOL

I PAGE C- 17



CORPORATION

SPACE OPERATIONS

-_ Nozzle Subassembly Bondline Adhesive Void Clarification Form

"Motor No.: 360T026 Side: _ Left (A) [] RI Date: /_'._--_,Z

Assessment Engineer(s)/Inspector(s): _.. _/.//C..__ "_"A_'_"-K'2"O/_-

Nc=leSubessemb_y"_-eO, q7 _/_#ZY

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size

Location Axial Circ.

6o ° I 0 .Z_

.._j/a ,/,_, .2'_

Location on Bonding Surface

Distance From Fwd Distance From Aft

/2.d_

Notes I Comments

Corresponding Comment Number(s):

REV1SION __

DOC NO.

SEC



CORPORATION

SPACE OPERATIONS

Motor No.: 3603"026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Assessment Engineer(s)/Inspector(s): _U /,4- i_ _--_ //V_//__ _ (_

Phenolic Subassembly: Aft Inlet/Forward Nose Rings

/0- .s - 9

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive.to-GCP

Within GCP

GCP-to-CCP

Within CCP

_. _-_ ) _ t"- / _ _-zz_
Degree Location

I
3

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

,/,_ Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:
I / I

Y//>->"/'_ E'5_I

Metal Housino Bondline Surface Observation_:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes No Comment #

J /

_'/ 2_

Preliminary PFAR(s)?

-Aarification Form(s) ?

Yes

_Yes

Preliminary PFAR Number(s):

No Clarification Form Page No.(s): ___/_,,z_

REVISION _ DOC NO.

SEC

TWR-64204 [ VOL

I PAGE C-18



_<__ CORPOF_ATION

SPACE OPERATIONS

I
f

_'Motor No.: 360T026

Nozzle Subassembly Bondline Adhesive Void Clarification Form

_ Date: /0-- _r-_ _

_,ssessment Engineer(s)/Inspector(s): V_J/L /c/ E _ / /A/" / /-- /--.

..Z..

_ecord Bondllne Adhesive Void Measurements and Locations Below:

Degree Void Size

Location Axial Circ.

_7_ o.Bo _,7o /, >0

Location on Bonding Surface

Distance From Fwd Distance From Aft

REVISION

Corresponding Comment Number(s): /

ooc No. TWR- (,420#" IvoL

sEc I P^GE C-IB_



CORPORATION
SPACEOPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

MotorNo.: 360T026 _Left (A)

Assessment Engineer(s)/Inspector(s): _/__ /_-C':- _/ /vJ/__ J_ _-'_

Phenolic Subassembly: Nose Cap

/O- 5--,_ ?-

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Degree Location

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

3_

?z_

z% ?.-5-

75"- 7F-

Degree Location

Phenolic Removal Method:

Metal Housinq Bondline Surface Observations:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D, Foreign Material?

Yes No Comment #
j-

/

f

Preliminary PFAR(s)? Yes ff No
Preliminary PFAR Number(s):

.,arification Form(s)? v'_ Yes

REVISION

No Clarification Form Page No.(s): _- --/_l

ooc NO. TWR-64204 I VOL

SEC I PAGE6--19



_ CORPORATION

SPACE OPERATIONS

-._ Nozzle Subassembly Bondltne Adhesive Void Clarification Form

-'Motor No.: 360T026 _ Side: [_Left (A) [] R Data: /O--_----_ Z

Assessment Engineer(s)/Inspector(s): 14,///,- _," _'-_' //./7/Z-/- E'-_

No=_eSubassamb_y:WO _ _ _'# P

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface

Location Axial Circ. Distance From Fwd Distance From Aft

_-B O, yo D. 3_ /0o I0

/

Notes/Comments vC-7#Y /_&-z,¢: "_/4/¢(7--- vz_lD.5 _.7_:_ /A/r /-" _//4/'_,'_--2_'-[4 /_,4 _X/,_,D ,_4

P

REVISION

Corresponding Comment Number(s): //

DOC NO.

SEC

TWR-64Z04 l _oL



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 _Left (A) _E:)-_, "_Z

Assessment Engineer(s)/Inspector(s): _, _,//_./ .,X_X_E. S.7.(_4/,

Phenolic Subassembly; Cowl Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-SCP

Within SCP

SCP-to-CCP

Within CCP

O-_zS" _9o-/6X
Degree LoEation

r/._5".l,_ /80-z_

1oo% joo 

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

/ .,./_ _ Degree Location

Metal-to-Adhesive
Within Adhesive

Adhesive-to-SCP

Phenolic Removal Method:

Meta Housinq Bondline Surface ObservationF:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

--/-
__Z_

Comment #

SEE _>_c-Z_4
/

Notes / Comments /-_/6H7 To ,_v2EO/U,O'I _OE/e_ N _6

Preliminary PFAR(s)?

,,larification Form (s)?

Yes

Yes No

Preliminary PFAR Number(s):

Clarification Form Page No.(s): c- zo x/

REVISION _ DOO NO.

SEC

T%VR-64204 IVOL

I PAGE C--20



"_[Z__ CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondllne Adhesive Void Clarification Form
--_ ._.___.

r

"Motor No.: 360T026 Side: Left (A) [] Right (B) Date: /_-_ "_2---

_,ssessment Engineer(s)llnspector(s): _. <_)cl/_..: _. t_,_Z_5"7",_.____

Record Bondline Adhesive Void Measurements and Locations Below:

Location on Bonding Surface

Distance From Fwd Distance From Aft

t

Notes / Comments

---I /

ij//E/_m/,C'IN _

REVISION

Corresponding Comment Number(s):

ooc No. TWIt- _#'20zl - I vol-

,,o i,,o__zozi



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

--, Nozzle Subassembly Phenolic Bondline Condition
i

MotorNo.:=TO. ] S,de:Left(A) ]
1

Date: /_- Z- 7_
1 I

Assessment Engineer(s)/Inspector(s): H///_./</_L'-'_ / ,)_i(_ _'_5/_-_/_/

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Aw.

4#

35-

/

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

/_///_ Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Housina Bondline Surface Observction_:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Notes I CommentsO)._'-_--- C._/_'/F-/_',_7"7_ A/" F_4/4

Yes No Comment #
_f

_/ /
I./

FA_£- c-z/

,_.o-k _o t I_:r. ,, _,,__,_-..Is-_-.:r_.,-_ 0=-+__ _,,,__.L._.,%_-_._'_._-_- \'_-°
f . w:_.,,..,..._:c..\ _,_._._I _.S"t -°_

_,,x.,-,. ,,A- _=' ==,,-, =- r*,,,,,._- _(,

-_'rellminary PFAR(s)? _ Yes No Preliminary PFAR Number(s): _7C-77_ _7C-/_

|arification Form(s)?

REVISION

1/'_ Yes _ No
Clarification Form Page No.(s): C-Z/_. _.oC:Z_16z

DOC NO.

SEC

TWR-64204 [VOL

PAGE C-21





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 J Side: Left (A) Date:

Assessment Engineer(s)/Inspector(s): W,/Z_ K E-_-_ //_-/'_ _ _ /_ /{i

Phenolic Subassembly: Fixed Housing Assembly

I4- £- ,gZ_

Record Primary Bondline/Phenolic Failure Mo/de Percentage (After Hydrolase and Wedge Removal):

Degree Location

O--_F 90-135- II35-/_0 /ED-ZT_" ZZS--Z?D ZP_-_/Y- -_/_-_-._
Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Record Secondary Bondline Failure Mode Percentage

_///A ,-

of Remaining Phenolics):

gree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

// • \
/ ,, \

Phenolic Removal Method:

A. Soot? Yes No/
B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material? _'_

Comment #

/

;arification Form (s)?

REVISION

Yes _ No
Clarification Form Page No.(s): d"-Z./,A_; _; U.Z_)I_-

DOC NO. TWR-64204 [VOL

SEC I PAGE C-21



CORPORATION

SPACE OPERATIONS

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size - Location on Bonding Surface

Location Axial Circ. Distance From Fwd Distance From Aft

Corresponding Comment Number(s):

DOC NO.

REVISION _ SEC

TWR-_4Z04 IvoL

I_ _-Z/_



CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 Side: [_eft (A) [] Right (B) i Date: /0- 8..c)

Assessment Engineer (s) Ilnspector(s): //_///--_/'LE-_

Description: /_)/_ //')/-d_ _ _/fl/Fj-- _'_A/_/._//_"- /_/-_/'_--_/%E'-ST'7_"//V M',_ :::_

Sketch Observations Below (include locations and sizes of sketched features):

J
Corresponding Comment Number(s):

REVISION-- OOCNO. TW'R- _420"F Ivou

sEc I P*GE C--'l-/





CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.:
(A) [] Right (e) i Date: /O-7_-

360T026 Side:
p

Assessment Engineer (s)/Inspector(s): //i//Z_./_/-_-_

Description: _-/_'_'---?_ _-z_{/>. _._ _/I./D_//!/,,_-- ,_f_-_> _/,. S_/_! /_,_/_
i

Sketch Observations Below (include locations and sizes of sketched features):

Corresponding Comment Number(s):

REVISION oocNO. TWR- _4204" voL

SEC j F'*GE(:::--'2---I t_



_ CORPOR.ATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 _Left (A) [] Right (B) t Date: /O- 5T-- 9

Assessment Engineer(s)/Inspector(s): /_ ,E, _j//___-_S

Description: _D C''r AsBCTVE/._.p,t T-__f[/E"-_ _o[/s /Nd-- P[J_-7V_/LI_ j_oh','_/- ///_" .-..----.---

Sketch Observations Below (include locations and sizes of sketched features):
BOOT ASSEMBLY-TO-FIXED HOUSING PHENOLIC
BONDL!NE FAILURE MODE

FIXED HOUSING
STEEL

ADHESIVE

FLEXIBLE BOOT_

INNER BOOT RING
GCP

FIXED HOUSING
INSULATOR
GCP

CCP

RSRM-2SA NOZZLE

BONDLINE I FAILURE MODE

IBR-TO-FIXED HSG PHENOLICS

/ BONDLINE 2

PERCENT OF

CIRCUMFERENCE

BONDLINE I

FIXED HSG-TO-ADHESIVE I0

WITHIN ADHESIVE B

IBR-TO- ADHESIVE 8S

BONDLINE 2 FAILURE MODE PERCENT OF

FLEX BOOT-TO-FIXED HSG COP ;IRCUMFERENCE

WITHIN FIXED HSG CHARRED CCP

WITHIN INNER BOOT RING GCP

WITHIN FLEXIBLE BOOT NBR

ADHESIVE-TO-FIXED HSG CCP

WITHIN ADHESIVE

7

7

73

g

4,

REVISION __

Corresponding Comment Number(s):

ooc No. T'W'R- (_4204- I vo'-

sEc Ip_aE __ 2- / C



CORPORATION

SPACE OPERATIONS

IViotor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Assessment Engineer(s)llnspector(s): _/_ , _._Ge-lC.

Phenolic Subassembly: _._ i_."
I

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

515-'4 5"

_D

12

v

Degree Location

t_'g-,,.q,2_f_"g-_f s"

)5
q

J

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP /CO q3-

Degree Location

Phenolic Removal Method:

Metal Housina Bondline Surface Observations:

A. Soot?

B. Voids in Adhesive?

C, Corrosion?

D. Foreign Material?

Yes No Comment #

v"
v" /

v"

Notes / Comments .... __ ,.. _.

" .

redminary PFAR(s)? _Yes _ No Preliminary PFAR Number(s):

.'ification Form (s) ? Yes _ No Clarification Form Page No.(s):

RE'VIS|ON' -- DOG NO. TWR-64204 IVOL





CORPORATION

SPACE OPERATIONS

•) General Hardware Clarification Form

Motor No.: 360T026 Side: EY'Laft (A) [] Right (B) Date: /0--_"---_)

Assessment Engineer(s)llnspector(s): 7?. /Z:::/_ LC-_ _:)/V //_... _.j//.._/___--- c..

Description: /_'/X E'_ /z_L/_//_/ _- .J_O/f/,_/-//f./ _ - ,/vJ_ _;#/_ /='_C _- /'//4J'_z_,_/ -_--s 5

Sketch Observations Below (include locations and sizes of sketched features):

/_ O C IL Id E-I- I-. - C II I_ ,E C>IV C S _ ?_ k--_- _ z" Y_E-l_ E-Iv T s

,4 x IA, L A,-N G-_,'z /¢ ,_
L0c,4--/"7#NS /._o c ,9--77aH 5

0

WDJl_ce'WT _ / g_ 40 ° i 7o ° zoo ° _ 4-o

,,,./-#4'D4.,'E-£ s

I!,_p.PNE_s

,4_ e_-A
.-Z-

4B

4-e
5-0

47

5-O

48

4_

4B

4B

47

47

_7
i ,

4_

4,9'

4&

47

"_7

47

47

45"-

4_
¢&

4#

4-_
_7

47

Corresponding Comment Number(s):

REVISION DOC NO. "['VV_-- _420"F I VOL

SEC 1_.GE C- Z /





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-13

Cowl Ring Phenolic (CCP) Section Condition

Motor No.: 360T026 I Side: Left (A) Date:

Assessment Engineer(s)/Inspector(s): J4//,_ _" _-- _:_

7-/-#3

Cowl Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Record the Cowl Char and Erosion Measurements Below:

Yes

Station 0 o 90 ° 180o

Location Erosion Char Erosion Char Erosion Char

0.3 ./7 .70 .2./ ,_/_ ./5) ._'_

1.o .2/ .g-7 .2__S .5-9 .z._ .gZ
m

2.0 ,z_ . g 7 ._3 , 6Z ,2_ . _9

a.o .31 .I_ , _I ,Iz .zB .L_-

4.0 N_ .9B_ /1/4 , 93_ , _/ .LL

5.0 /v/e ._g_- _,_, ,_7_ ._9 ,g7

6.0 // fi )IA _,/A _/A ,/B , _1

6.8 _(A _A //A _//_ ,/7 . ,_ 7

Negative Margin of Safety? Yes / No Station:

No
J

J

Comment #

270 °

Erosion Char

.z7 ._z

.2,#' .L F-

..ZS-- . ?1

/VA ,9 _ #-

llY ,9 _zv-

A/A t, oi

Degree:

Notes / Comments 7_- _}-??L C_05/_'t/ /_///_ _.'_A_ _E _7"j/'#'.

Preliminary PFAR(s)? Yes

Jlarification Form (s)? Yes

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DOC NO.

SEC

TWR-64204 I VOL

PAGE C-22



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-14

Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.: 360T026 I Side: Left (A) I Date:

Assessment Engineer(s)/Inspector(s): _//J.- K _ _>

3-/-93

Forward Exit Cone Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Record the Forward Exit Cone Char and Erosion Measurements Below:

Yes

Station

Location

1.0

4.0

4,6

8.0

12.0

16.0

20,0

24.0

28.0

32.0

32.9

34.0

0 o 90 ° 180 °

Erosion Char Erosion Char Erosion Char

,:_ ,71 ,_8 ,80 .-c-) .7_/

._7 ,70 ,_7 .73 .3_ .?2

,5? .70 , y3- ,77 .34 .7/ ....

.q--o . g_ .3_ ,70 .2B .7_

Y

.z? .7 z ,2-& .7/ .2_' .7z

,2_ .7g .Z"7 , -75" ,Z3 ,70

.2/ .77 . 21 .'7&

./B ._'0 ,__/ .-7g

Negative Margin of Safety?

No
j-

Comment #

270 °

Erosion Char

,_7 . "-?_

:/A ::/

,Ii
25- ,-73

¢

._ -7 /

,/7 .74 .z/ ,g 9

v,_ /cA ,/'7 ,?o

Yes / No Station: Degree:

Notes / Comments

Preliminary PFAR(s)? , Yes

YesClarification Form (s)?

REVISION

Preliminary PFAR Number(s):_

Clarification Form Page No.(s}:

DOC NO,

SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-15

Fixed Housing Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Left (A) Date:

Assessment Engineer(s)/Inspector(s): _/L _' _'-_

Yes No Comment #
J

i

Fixed Hou_inq Phenolic Section Observstion_:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Record the Fixed Housing Char and Erosion Measurements Below:

Station

Location

0,0

1.0

2.0 ,0/ /,_B

3.0 , OZ /, 0/'

4.0 ,OZ ,/.C_

5.0 .o/ /,o÷
6.0 ,01 Io/

70 .oO /, O_

8.0 ,oo .B_

g.o ,M .87
_o.n ./Z /.E_

0 ° 90 ° 180 °

Erosion Char Erosion Char Erosion Char

•/i /.//_ .o _ /,Ol ,_? /,/4-

.o_ /o7 .o_ 1,6¢-

Negative Margin of Safety?

, oC /.o_-

,oo /,o4-

/,oz

/,o3

/.co

I,oi

,oo /.o:
i

/,o':

, .93

,oo _o ?l

,o/ ,7<_ .oo . _

1,01

,98
,_

,_,

,17 i,D: ,05- I.D _

Yes J No Station:

270 °

Erosion Char

,<_7 /.o7

,D<_ 1,07

,oi 1.12

.oo i, oO

I,/0

1,09
I,o_

._

.o0 ._7

.i_ t. 7 _.

Degree:

Notes I Comments

Preliminary PFAR (s)? Yes

Jlarification Form(s)? Yes t No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DOC NO T\k"R-h421)4 IvoL

PAGE C-24
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-16

Throat Inlet Assembly Phenolic (CCP) Section Condition

Motor No.: 360T026 I Side: Left (A) Date:

Assessment Engineer (s)/Inspector(s): //Vt//--- A_ -_" ._

_-Z- q3

Throat Inlet Assembly Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Yes No f
/

d

v"

Comment #

Record the Throat Inlet Ring and Throat Ring Char and Erosion Measurements Below:

Station

Location

1.0

2.0

4.0

6.0

8.0

10.0

12,0

14.0

16.0

18.0

20.0

22.0

23.0

0 o 90 ° 180 °

Erosion Char Erosion Char Erosion Char

/. C9 ,_ Z /,o? ;#-- /,_>2 ( -_

/./_ ,do /,oz , F7 t.<_6 . Dd

t, 20 .& _ /.J8 _ 3 t. I0 .6L

J,23 .6=D l,zl .D/ LID ,&7

1,2U ,_z. 1,2S _-I 1,17 ,Y_

I, I9 ,5-q- j,2o , _7 I,I_ ,YZ

I.ld .¢-4 I,/_ ,Y# t,) _ ,48

7,14 ._ i,/3 .#3 I, IZ . _1

,_3 .IT ,_ ,-7O

,73 .7£ ,7_ ,72

.FI .#_- .#C .78

,#/ .#%

,_o P&

270 °

Erosion Char

I od . _o

I. #I .&o

/,/7, .g4-

l,ZO ,#9

1,2g .y3

1,17 _-I

•IA_ , v';--

91 .L_-

.?D ,73

.4;- ,8_

,37

Negative Margin of Safety?
Yes J No Station: Degree:

Notes / Comments

Preliminary PFAR(s) ? Yes Preliminary PFAR Number(s):

Clarification Form (s)? Yes
J No Clarification Form Page No.(S):

DOCNO. TWk-o4204 JVOL

RI._'VISlON __ SEC I PAGE t,__25



"_"_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-17

Nose Cap Phenolic (CCP) Section Condition
=

Motor No.: 360T026
I Side: Left (A) Date:

Assessment Engineer (s)/Inspector (s): /,t_//._ _,k/_'- _,

Nose CaD Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Record the Nose Cap Char and Erosion Measurements Below:

Station

Location

1.5

4.0

6.0

8.0

10.O

12,0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

Yes

0 ° 90 ° 180 °

Erosion Char Erosion Char Erosion Char

/)_ . _3 7)<- //A .B7 _- A/A .8-_#--

Negative Margin of Safety?

Comment #

270 °

Erosion Char

No Station: Degree:

Notes / Comments _Z' 't'_ T,.,4/__ /_E--/P,','7-/, C"7_0 c /¢,., p/_{/_ _/.,zA/_

Preliminary PFAR(s) ? Yes /'No

Yes _ NoClarification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DOC NO. TWR-64204 IVOL

i PAGE C--26
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18

Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition

Motor No.: 360T026 I Side: Left (A) I Date: "_ - Z- _

Assessment Engineer(s)/Inspector(s): Jb//] --/_ _----_

Forward Nose and Aft Inli_t Rin_l PhQnolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Yes No

/

Record the Forward Nose Ring (-503) Char and Erosion Measurements Below:

Station 0° 90 o 180 o

Location Erosion Char Erosion Char Erosion Char

28.0 /./4- ,&Z /./2 .eF /o_ ,7/

30.0 ._@ ._ ,_/ ._'- ,83 .o/_ •

32.0 ._? ,&_ ,_7 ,_& .94- .o/_

Negative Margin of Safety?
Yes J No Station:

Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:

Station

Location

34.0

36.0

38.0

39.0

0 o 90 ° 180 °

Erosion Char Erosion Char Erosion Char

i"

Comment #

270 °

Erosion Char

f,o/ ,?_

,8-/ .7+

Degree:

270 °

Erosion Char

._Z .5-z

J
Yes No Station:Negative Margin of Safety?

Degree:

Notes I Comments

Preliminary PFAR(s)? Yes

Clarification Form(s)? Yes I_ No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION __

DOC NO,

SEC

TWR-64204 iVOL

IPAGE C-27



CORPORATION

SPACE OPERATIONS

_:l_/Iotor No,: 360T026

Assessment Engineer(s)/lnspector(s): _._10,,,-" _

Nozzle Assembl V Quick-look Observations:

A. Metal Damage Due to Transportation or Handling?

B, Phenolic Damage Due to Transportation or Handling?

C. Foreign Material?

POSTFLIGHT OBSERVATION RECORD (PFOR) C-1

Nozzle Assembly Quick-look Condition

Yea No

V
Comment #

i /
/

,,t
Pr=Jiminary PFAR(s)? __ Yes

,arification Form (s) ? Yes

REVISION

No
|

/ .No

Preliminary PFAR Number(s): "_7C-O/) z]-7_'-C)Z.

Clarification Form Page No,(s):

ooc NO. TW-R-64204 I VOL

SEC ]P_GE c-28





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-1

Nozzle Assembly Quick-look Condition

Mo,o,,o.. 360,0,, I <"> I <>,,,q- <",
Assessment Engineer(s)/Inspector(s): • _," _-_ _ t'-<",t,f_ _ \

.Nozzle Assembly Quick-lo0k Observations. Yes No Comment #

A. Metal Damage Due to Transportation or Handling? V

B. Phenolic Damage Due to Transportation or Handling? V/ /
C. Foreign Material? \

Notes / Comments

]),-,c,<-e_.,.__b,..:,:c,.. "_5/-0%13 o,, ",<_--_-# ¢_,-,.,<,+_c.-L t.,.A-:.v-<.

t
._,z,- , ...... (_e<_-c c _ _ k. i: c_.L _,-__'-_,. c 1,'-S <,-.d_\ t,,i '" _',_'_. by

L[_,%4 " _;cc_ t:;:<e>,, 42f_,.._• ._.,-'<_-ee_ , _ _;X_-',.-e.,--,",-t'c. _.A%_._-'. <a,-.-,. _t .... t" --Tt,..-:. _"> c,a_-_'-e_-c
"l,<

_,.+c_ F_-,_c<-,r,/vJ_._',-_'-_<'.--_b_',;:_LI'.-,_<,._.,._A_.pl_..<,.<.,__o t,,,_o.,.c_.tc,_w..,_

I t '%'

• _, _" _ -4 , ; ._,'; _ ..... ._ _-<'.:" . -- i,- ," _-. _ t",., ,,-,+ d.. c,,,,_ --
....J .... " -'¢_' "" ' ' <"'" 1" ..... _ <..,%_.

i_" .<"5 '- --_,,'_-" c'<_.. _-1 0,_1 '' c.=;+.\

E<o&._ ° , <_,"_" c;,c, g'l _._'" .,_x:c,t

Sx.-7_ ....
I

, "- "-" , _c_ _ "
t

o.,.,, <.b' ':_<U, L,',.)c..,--c.... ,C,.._'_. ,

Preliminary PFAR(s)? 'J Yes

.,arification Form (s)? Yes

REVISION

No Preliminary PFAR Number(s): "_-7C- O/_ 47(--_-

Clarification Form Page No.(s):

ooc NO. TWR-64204 IVOL

SEC I PAGE C--2g



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

Internal Nozzle Joint Condition

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/lnspector(s): t_. C/_6/_--,

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Internal Nozzle Joint Observations-

A. Gas Penetration in the RTV (Terminated, Through)?

B. R'IV Not Below Char Line?

C. R'IV To the Primary O-ring?

D. RTV Past the Primary O-ring?

E. Uncured RTV?

F. Voids Within RTV?

G. Foreign Material?

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

I. Damaged Phenolic$?

J. Bondline Edge Separations? Use Clarification Form.

K. Phenolics Axially Displaced From Housing?

L. Heat Affected Metal?

M. Unbonded or Blistered Paint?

N. Corrosion?

O. Excessive Grease in Threaded Bolt Holes?

P. Bolt Hole Damage (Through, Threaded/Helical Coil insert)?

Q. Bent or Broken Bolts?

R. Metal Damage (Joints or Housings)?

Yes No Comment #

,/- /

v'"

j-

vi

yt , .

f z_
f

v/

J

_reliminary PFAR(s)?

,.;larification Form (s)?

v'_Yes No

v _ Yes _ No

Preliminary PFAR Number(s): z:_7_'-/_-_l't-/2,-/-_

Clarification Form Page No.(s): C-_'(_/_

ooc NO. TWR-64204 IVOL

REVlS]ON __ SEC I PAGE C-29



_ CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

' i

Motor No.: 3_OT.@_ I Side: [] Left (A) [] Right (B) t Date: _-._'_ - _ ___

Assessment Engineer(s)/Inspector(s): _'_L.,,_..-C'.<" _ _",_.,,Id E - _.j',,_,t"E2 - _---.._'_ 5-J--_ ,,"J

Part: [] Forward Exit Cone (Forward End)

[] Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

[] Nose Cap (Aft End)

[] Cowl (Forward End)*

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive

B. Within Adhesive

C. Adhesive-to-GCP

Circumferential Location

_,"_. _5 "-_,///_/.7/1//-78-Ja 7-

D°

E.

F.

Within GCP

GCP-to-CCP

Within CCP

*G. Adhesive-to-SCP

*H. Within SCP

=1, SCP-to-CCP

SeoBr_tion Type Max mvm R_di_l Width

Corresponding Comment Number(s): Z-

_Evlslov DOC NO.

SEC
TWR- _-420_- I VOL



CORPORATION

SPACE OPERATIONS

,_lotor No.:

Assessment Engineer (s)/inspector (s):

Sketch Observations Below (include locations and sizes of sketched features):

\

__-_-.-r _ PA"/ o-7,"' _ _
/' \

' i'

Nose
Inlet
Housin

POSTFLIGHT OBSERVATION RECORD (PFOR) C-3

Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet

' I 9-z, 360T026 Side: Right (B) Date: " 7,_

Forward En

ig

Glass
Cloth Cowl

Housing

Nose
Inlet
Assembly

larification Form (s)?

Carbon Cloth

Phenolic

/

/
/

,'._/

/
/

//

/

Yes No

_oc NO. TWR-64204 IVOL

REVISION __ SEC I PAGE C-30



"7"___,<_CORPORA_ON

SPACE OPERATIONS

-', POSTFLIGHT OBSERVATION RECORD (PFGR) C-3

Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet
=

Assessment Engineer(s)/Inspector(s): )V_, CI_..It ! _:_, _.w_ i $' ( ,L'o.I _,.( i_, I:-",-e_-o-v._

Sketch Observations Below (Include locations and sizes of sketched features):

Glass
Cloth
Phenoliq

Nose
Inlet

Forward En
_g

Cowl

Housing

Assembly

Carbon Cloth
Phenolic

Silica Cloth

Phenollc

Cloth
olic

Cowl Assembl_

larification Form (s) ? No

REVISION Doc NO. T_VR-64204 I vOL

SEC I PAGE C-30





•"_.__ CORPORATION

SPACE OPERATIONS

Motor No.: 36cgTGZ6

General Hardware Clarification Form

I Side: [] Left (A) ,_ Right (B) i o,,° I0-/-_-
_ssoss=o°,,°,,°.rCs_,,°s.oo,orCs_:tw\,LL(_,-/<_,_, ©,>:__L

Sketch Observations Below (include locations and sizes of sketched features):

I

°°
" _'L / _--_--- -_ '_ I, '

T......I.................................................... _ ........_&_:,_'..z;,

....................... 7- ........................... -/, .. 1._ _,

,1 t_
-.3

' ..... t

Ce_P

__k

Corresponding Comment Number(s): "_

REVISION DOC NO,

SEC
- _;4 2/..J4 Ivol-

I°"°'U- <_Cmf-_



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

Internal Nozzle Joint Condition
i

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Engineer(s)llnspector(s): _._d/_A

9"3o -#Z

Joint: Nose Inlet-to-Throat (Joint #3)

Internal Nozzle Joint Observations'

A. Gas Penetration in the RTV (Terminated, Through)?

B. RTV Not Below Char Line?

C. RTV To the Primary O-ring?

D. RTV Past the Primary O-ring?

E. Uncured RTV?

F. Voids Within R'FV?

G. Grease Inhibiting RTV Backfill?

H. Foreign Material?

I. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

J. Damaged Phenolics?

K. Bondline Edge Separations? Use Clarification Form.

L. Phenolics Axially Displaced From Housing?

M. Heat Affected Metal?

N. Unbonded or Blistered Paint?

O. Corrosion?

P. Alignment Pin Damage?

Q. Excessive Grease in Threaded Bolt Holes?

R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

S. Bent or Broken Bolts?

T. Metal Damage (Joints or Housings)?

Yes No

,/
i
v"
v'
/
/

¢,

f

l
/
/

i
/

Comment #

2

Notes / Comments

Special Issues 3.2.3.2 - _ 5_:_/-- _'L./.,£F"_EE O,#ITgFT_'E _-2_ 1-17ft/°/_,z)/- _'_[_',_'c._>/_,'., ' ,c':_/_It/5'

/_ _E_= _r _ -_M _ c-3s #.
E._',tPlC.,'TC Df&H7 7"o I_lE Dlull'l co,_,_'05/Oid uPsT, C&,Gi_i o,_ PQ//Uz,,xzY .C_.,_-/t. i.;

.... l//L,... 7" i-!. _.,Ll.tZlld_U._, . - -j_x j" C..I ;I /7'_--7':-,::: "" '_ildT_'zC' zf, ," I c::. , ._5_ _

Preliminary PFAR(s)?

.;larification Form (s) ?

Yes No

__L_ Yes _ No

Preliminary PFAR Number(s): _;f'7_' - ii

Clarification Form Page No.(s): _f'-_/,4 ! _''''_

DOC NO.

REVlSION __ SEC

TWR-64204 IVOL
iPAGE C-31



CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

i

Motor No.: 3 60--0"2 E; I Side: [] Left (A) _" Right (B) I Date: 9-,.-_(0 _2

Assessment Engineer(s)/Inspector(s): _,_d/_,_

Part: [] Forward Exit Cone (Forward End) [] Nose Cap (Aft End)

[] Throat Ring (Aft End) [] Cowl (Forward End)"

[] Throat Inlet Ring (Forward End) [] Inner Boot Ring (Forward End)
[] Aft Inlet Ring (Aft End)

Interface Separation Types:

A. Metal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP

B. Within Adhesive E. GCP-to-CCP *H. Within SCP

C. Adhesive-to-GCP F, Within CCP *1. SCP-to-CCP

Circumferential Location

C:,_'-EO ''

/00 ° -/ZO -_

Separation TvDe

R

,d

/J

.Maximum Radial Widt h

• Ca80

,o0"_-

',._/0

,0/_

,OIZ

Corresponding Comment Number(s): /

REVISION DOC NO.

s_c
TWR--- O_42 04 [VOL



CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

i

Motor No.: _60TO_; I Side: [] Left (A) [] Righi (B) I Date:

Assessment Engineer(s)/Inspector(s): ,_, _2/j,/_=_

g -._ o - £Z

Part: [] Forward Exit Cone (Forward End)

[] Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

I'-] Nose Cap (Aft End)

[] Cowl (Forward End)"

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive

B. Within Adhesive

C. Adhesive-to-GCP

Circumferential Location

,YZS_-/4 Z o

D. Within GCP

E. GCP-to-CCP

F. Within CCP

A
A

,4

"G. Adhesive-to-SCP

"H. Within SCP

"l. SCP-to-CCP

M¢ximum R_disI Width

,oo_

.00

.do_"

Corresponding Comment Number(s): /

REVISION --

DOC NO.

SEC

T'_VR- _ 4 Z 04- I voL

I c-s/E



CORPORATION

SPACE OPERATIONS

_ POSTFLIGHT OBSERVATION RECORD (PFOR) C-4

Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet

f I.¢lotor No.: 360T026 Side: Right (B) Date: _-_O -3

Assessment Engineer(s)/Inspector(s): /_, Q_ffC-/t_'

Sketch Observations Below (include locations and sizes of sketched features):

Thr

it f

_' l,,|',_k

Nose Inlet Assem_l_.,,, Carbon Cloth
- ,_ Phenolic

s

/

Carbon Cloth Throat
Phenolic Housing

31ass Cloth Phenolic
Glass Cloth Phenolic

Nose Inlet
Housin¢

,arification Form (s) ? Yes /No
Clarification Form Page No.(s):

REVISION DeC NO. TWR-64204 IVOL

SEC t PAGE C-3_





CORPORATION

SPACE OPERAT/ONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

Internal Nozzle Joint Condition

Side: Right (B) I Date:

Assessment Engineer(s)llnspector(s): '_::'_/l_J _ ,_/__._S

!

Joint: Throat-to-Forward Exit Cone (Joint #4)

internal Nozzle Joint Observations: Yes No Comment #

A. Gas Penetration in the RTV (Terminated, Through)? p/

B. R'IV Not Below Char Line? v/

C. R'IV To the Primary O-ring? v /

D. R'IV Past the Primary O-ring? _/

E. Uncured RTV? v/

F. Voids Within RTV? v/

G. Grease Inhibiting R'IV Backfill? y/

H. Foreign Material? v/

I. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? v/

J. Damaged Phenolics? v/

K. Bondline Edge Separations? Use Clarification Form. v / /

L. Phenolics Axially Displaced From Housing? v/

M. Heat Affected Metal? p/

N. Unbonded or Blistered Paint? t,/

.. O. Corrosion? V/ 2

P. Alignment Pin Damage? J

Q. Excessive Grease in Threaded Bolt Holes? Vt

R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? J

S. Bent or Broken Bolts? _/

T. Metal Damage (Joints or Housings)? iJ

q- 23

34-

Notes I Comments

Special Issues 3.3.1 ,_/0 _/Fy_'_: fO Z5o1_7_< o__ /30_7/-/c,d__

/- _E_-- _'/_/F'/c_7/o/v" p,#_. C-33,_ _" C-'33 8

Preliminary PFAR(s)? Yes v / No Preliminary PFAR Number(s):

_ .larification Form(s)? _ Yes No Clarification Form Page No.(s): C---R3_ _' _-B_

REVISION
DOC NO.

T'WR-64204 IVOL

SEC I PAGE C-33





"=r'J_I_-_CORPOP, A_ON

SPACE OPERATIONS

Nozzle Interface Separation Ciariflcatlon Form

Motor No.: 36o'Toz. G I Side: [] Left (A) _ Right (B) I Date:
n

Assessment Engineer(s)/Inspector(s): ,_._)/j//_,_- _ 7"#_'/_../...._'/<_,_C'

Part: ,_ Forward Exit Cone (Forward End) [] Nose Cap (Aft End)

[] Throat Ring (Aft End) [] Cowl (Forward End)*

[] Throat Inlet Ring (Forward End) [] Inner Boot Ring (Forward End)

[] Aft Inlet Ring (Aft End)

Interface Separation Types:

A. Metal-to-Adhesive D. Within GCP "G. Adhesive-to-SCP

B. Within Adhesive E. GCP-to-CCP "H, Within SCP

Co Adhesivo-to-GCP F. Within CCP *I. SCP-to-CCP

Circumferentlal Loc;_tion

0 _- SO o

,__o - _0 o

/b'--o o !_oo

/ _o*- _°

/ /O °- l I__'_

II ,.._:o.../._

Seoaration Tvpe

A

C
d.,

REVISION

Maximum Radial Width

.00<_

,O/P

.O05-

. 0/?

0//

• Oll

:

Corresponding Comment Number(s):

Doe NO. TWR--64Z04 IVOL

SEC IPAGE _--_





CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

MotorNo.: _60TOZ(= [ Side: [] Left (A) ._Rlght (B) I Date:

Assessment Engineer(s)/Inspector(s): ,_. (_._ ,, ,_. Z"_'f_._-_._

Part: [] Forward Exit Cone (Forward End)

]_ Throat Ring (Aft End)

[] Throat Inlet Ring (Forward End)

[] Aft Inlet Ring (Aft End)

[] Nose Cap (Aft End)

[] Cowl (Forward End)"

[] Inner Boot Ring (Forward End)

Interface Separation Types:

A. Metal-to-Adhesive

B. Within Adhesive

C, Adhesive-to-GCP

Clrcumferentlal Location

.350 _- 0% =2_o

I-= 0"-/,@o"

l,_/Y ">- 2.,,o0"

_/'0"- _/b <>

D. Within GCP

E. GCP-to-CCP

F. Within CCP

Separation TvD9

A

A

*G. Adhesive-to-SCP

*H. Within SCP

*1. SCP-to-CCP

Maximum Radial Width

• 0/.3"

• of 3_

• 01#

• _c.,y-

REVISION

Corresponding Comment Number(s): /

DOC NO.

SEC

1

T -64ZO- IvoL
PAGEC-- 33B





CORPORATION

SPACE OPERATIONS

Motor No.:

POSTFLIGHT OBSERVATION RECORD (PFOR) C-5

Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet

360T026 Side: Right (B) Date: _ - _._-C_ _.

Assessment Engineer(s)/Inspector(s): __@L)ld L I_'."-_'_-.,.(--.(.-_-...S
I

Sketch Observations Below (include locations and sizes of sketched features):

5_L7 _8.Po_ T IL/TE_h_/TT_JT

Throat Assembly

Carbon Cloth
Phenolic

/
,/

/ /

/

,/

Glass Cloth Phenolic

Throat

Housing

Glass Cloth
Phenolic

/
/

.,"v/G ,d_ i-d ,,_I xt _ _-- Y" _

Clarification Form(s)? Yes 1/I" No Clarification Form Page No. (s):

REV'ISION OOC NO,

SEC

TWR-64204 IVOL

IPAGE C-34



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

Internal Nozzle Joint Condition

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/Inspector(s): _,_, C_/_t'_(.... I

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

i Date:

Internal Nozzl(_ Joint Observations:

A. Gas Penetration in the R'rv (Terminated, Through)?

B. RTV Not Below Char Line?

C. RTV To the Primary O-ring?

D. RTV Past the Primary O-ring?

Yes

E. Uncured R'FV?

F. Voids Within RTV? Y/

G. Foreign Material?

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

I. Damaged Phenolics?

J. Bondline Edge Separations? Use Clarification Form.

K. Phenolics Axially Displaced From Housing?

L. Heat Affected Metal?

M. Unbonded or Blistered Paint? k/

N. Corrosion?

O. Alignment Pin Damage?

P. Excessive Grease in Threaded Bolt Holes'?

Q. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

R. Bent or Broken Bolts?

S. Metal Damage (Joints or Housings)?

No

/

,/
v
J

l

V
J
V

J

,/
v'

Comment #

Notes / Comments

,....

"- OA/

f 0 c_/: /-,l_d-_'/,_ /_.0/,4/, ,:",'_O/_) AF-7" F"/2_/--;" o_" ,470C,'HT,'/J4 ,_/:/v'U,_.

_reliminary PFAR(s) ? Yes

.,larification Form(s)?

REVISION

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

DOCNO, T\VR-64204 .I VOL

SEC I PAGE C-35



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-6
!
, Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet

Motor No.: 360T026 Side: Right (B) I Date: _ -,._--q_

Sketch Observations Below (include locations and sizes of sketched features):

Fixed Housing

Inner Boot
Ring (GCP)

Flexible Boot

'arification Form (s) ? __ Yes .__ No Clarification Form Page No.(s):

REVISION
DOC NO.

SEC

"1"_VR-64204 IVOL

I PAG_ C-36





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7

Cowl Insulation Segment Condition

Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/Inspector(s): _. <_/..//CL

I Date:

Cowl Insulation Seament Observations:

A. Spring Pin Holes Completely Through the Cowl Segment?

B. Abnormal Heat Effects or Erosion?

C. Soot Between the Cowl Segment and Cowl Housing?

D. Bondline Failure Mode? Data Collection Only.

Yes

NIA

No

v/

N/A

Comment #

Notes I Comments

1,o. _-,.,y ,'_7_ ,,, ;7_

=reliminary PFAR(s)? ___ Yes / No

.;larification Form (s)? Yes No

Preliminary PFAR Number(s):

Clarification Form Page No. (s):

REVISION
DOC NO. TWR-64204 IVOL

SEC t PAGE C-37





"_ CORPORATION

SPACE OPERATIONS

Motor No."

Assessment Engineer(s)/Inspector (s):

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8

Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition

360T026 J Side: Right (B) I Date: (i-__q

YesFlexib e Bearin¢ Bearincl Protector. and Boot Observations:

A. Bearing Protector Burn-Through?

B. Cracks Through the Bearing Protector?

C. Bearing Protector Heat Effects or Erosion Other

Than at Cowl Vent Hole Locations?

D. Soot Between the Bearing Protector and Flexible Bearing?

E. Heat Effects to the Flexible Bearing?

F. Bent or Broken Bearing Protector Bolts?

G. Flexible Boot Burn-Through?

H. Abnormal Heat Effects or Erosion to Flexible Boot ID?

I. Foreign Material in Boot Cavity?

No

/
1

Comment #

/
7
/
I
J
J

__L
Notes / Comments

Special Issues 3.3.2, 3.3.3 and 3.3.5

0

._eliminary PFAR(s)?

Jarification Form(s)?

REVISION

Preliminary PFAR Number(s): _ff_-__:::)z_,_

Clarification Form Page No,(s): 4" _l't

DOCNO, TWR-64204 I voL

SEC _AGa C-38



TWR-SOOSl
COFIPORATJON Revision A

SPACE OPERATIONS

Flexible Boot Cavity Clarification Form

Motor NO.: ]_O"t"02-_. Side: [] Left (A) _/Right (B) 1

Assessment Engineer(s)llnspector(s): _k_, ___., (_O_t'_-., .'_, Fr(c'_'_-C_V_
I

(

o.,..g-Aqq -

Sketch Observations Below (include locations and sizes of sketched features):

I) E,-o_:,m _,-e<_..,,'_,,-÷_..-,--

Bearing Protector _) 1._" (,',-c X._,,_._,f _¢_.,_.II._,..,d,.i.41.

Flex Bearing _

Cowl Insulation Segments-_

Cowl Housing

Cowl

Flex Boot

Corresponding Comment Number(s):
/



"_ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-9

Flexible Bearing Protector Thickness Measurements

I ' iMotor No.: 360T026 Side: Right (B) Date: /O -/_- _'c_

AssessmentEng_neer(s):_nspector(s):P'F_-_/,_:,'-_ / D. T_t_ _,_LU
Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure) Below:

Thickness Thickness Thickness
Degree Measurement Degree Measurement Degree Measurement

Location "A"* (inches) Location "A"* (inches) Location "A"* (inches)

o ,L_C44 120 , i_->_ 240
10 , _ _ 130 _ 250 I' _

20 ,L_I_7 14o .L,q_L_ 260 , L'_C'
30 __-_-_ 1so ,L:%__- 270 _t: :_-
40 _ 160 . I_"T(_ 280 , _-7_/

50 ,(_/ 170 . lr) {,_;,, 290 , L" E'(J"

60 , _ __"__ 180 , LC'-"-_C 300 , _Cf'7___

70 ,L:fcP 19o . _11 31o ._C_
8o . _-J-) =00 . b_,/2 32o ,_ C%
90 i [; _t'_('_= 210 , {.:q ) 330 --) _/"_

100 . [_.-"_' 220 , l_'l 340 , (:_' 7 ,,

11o : Lq_ 23o •L:[c_ 3so .I__(/

" "A" is the minimum thickness of the bearing protector

in-line with the cowl vent holes. It corresponds to the

deepest gas impingement location.

Notes / Comments

, _reliminary PFAR(s)? _ Yes

.,larification Form(s)? Yes

J
No

r

v_ No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DOC NO. TWR-64204 VOL

IPAGE C-3g
SEC



CORPORATION

SPACE OPERATIONS

PGSTFLIGHT OBSERVATION RECORD (PFOR) C-10

Throat Diameter Measurements (Data Collection Only)

L "Motor No.: 360T026 Side: Right (B) Date:

Assessment Engineer (s) Ilnspector (s):

Record the Nozzle Throat Diameter Measurements Below:

Diameter

Degree Measurement
Location (inches)

45 :Q_' '_': -

90 .:7._, ,_,":'}J

Ias .C_, .,"{..

Notes / Comments

arification Form (s)? Yes Clarification Form Page No.(s):

DOC NO, TWR-64204 ]VOL

RWaS=ON___ SEC I PAGE C--40



CORPORATION

SPACE OPERATIONS

...."_ POSTFLIGHT OBSERVATION RECORD (PFOR) C-10

Throat Diameter Measurements (Data Collection Only)

Motor No.: 360T026 I Side: Right (B) " I Date:
B I

Assessment Engineer(s)/Inspector(s):

Record the Nozzle Throat Diameter Measurements Below:

Diameter
Degree Measurement

Location (inches)

0 _. _
45 _.,_-- ,::_-"

90 _-s,_y_
13s 5_, <¢J_

Notes / Comments

arification Form(s)? Yes

S
Clarification Form Page No.(s):

REVISION -- Doe NO. TWR-64204 [VOL

SEC t PAGE C-40





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11

Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition

Motor No.: 360T026 Side: Right (B) Date: /?__.-Z ,_Z -9 Z

Assessment Engineer(s)/Inspector(s): I/M/,_ _' _-.S,

Flexible BOot/Outer Boot Rino Separation Observations: Yes No. Comment #

A. Heat Effects in Boot/OBR Separation? v/

Record the Outer Boot Ring Char and Erosion Measurements Below:

Station 0 o 90 ° 180 ° 270 °

Location Erosion Char Erosion Char Erosion Char Erosion Char

8.0 ,I:: ::P I//'- I:/;.

9.0 .o / ._B N_r ::: ,:_ : &

10.0 ,o5 , _7 ,0/ /,3_ ,0"? j,/O ,// :, :9

11.3 o'-_- /.09 ,:o I :_ ,o7 /,/7 ,o_; t. Z8

Negative Margin of Safety? Yes J No Station:
Degree:

Record the Number of Plies Remaining on the Flexible Boot:

Negative Margin of Safety?

Degree Plies

Location Remaining

0 _,B

90
18o _,

270 -_, (tZ

Yes J No Degree:

Notes / Comments

Special Issues 3.3.3

Preliminary PFAR(s)? ___. Yes

_rification Form (s) ? Yes

No Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION DOCNO. TWR-64204 I VOL

I PAGE C-41
SEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 I Side: Right (B) I Date:

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

?IO-I,_I_7--;7o

; 3Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

r- f._." ',_-_."

0

Record Secondary Bondlina Failure Mode Percentage (After Rel

Degr

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP qg

of Remaining Phenolics): _-

Location

Phenolic Removal Method:

Met=l HQusino Bondline Surface Observations:

A. Soot?

B. Voids in Adhesive? //
f

C. Corrosion? ./...
D. Foreign Material? /.-

E. Voids in Polysulfide (Aft Exit_C'one Polysulfide Groove)?

Comment #

Preliminary PFAR(s) ? Yes v_ No Preliminary PFAR Number(s):

.,arification Form(s)? Yes __ No Clarification Form Page No. (s):

DOC NO, TW"P,-64204 IVOL

REVISION _ SEC i PAGE C-42



CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition
i

I Side: Right(.) j Date:I<_-I_¢<_--
Assessment Engineer(,)/lnspector(,): _,_l._.l(.,

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondllne/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Degree Location

o

93 'lbo

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP ]D6

I I

Phenolic Removal Method:

Metal Housino Bondllne Surface Observations;
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

E. Voids in Polysulfide (Aft Exit Cone Polysuiflde Groove)?

Yes No
v'

t/

Comment #

Notes / Commellts __ _,,._

Preliminary PFAR (s) ? _. Yes v/ No Preliminary PFAR Number(s):

. .,arification Form(s)?

REVISION

Yes _ No Clarification Form Page No.(s):

ooc NO. TW'R-64204 JvOL

SEC I PAC._EC-42





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 J Side: Right <B) ] Date: .//_,- 7--9_

Assessment Engineer(s)llnspeotor(s): _k_,_, ('fL) - ! .

Phenolic Subassembly: Forward Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCp

Within GCP

GCP-to-CCP

Within CCP

o-4 S '4 5-9_3 '9o-/B;

UD

Degree Location

_-/8c_

SO
'8o-Zz_ 2_&-2"?o

cFS 3D
I %

ZTa.gs 5

?o

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Degree Location

Phenolic Removal Method:

Metal Housinq Bondline Surface Observations:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes No

i
v"

Comment #

I
..h-

Notes / Comments

D K<.i::i:.,.....<_ E -_3_

?) i,4_.A,,,,.--x-o -t,<.._,v
__:><,,--<__:_--., 7

Preliminary PFAR(S)?

-Jarification Form (s) ?

d, < C' o-.-._.'.Y-

No

No

Preliminary PFAR Number(s):

-4--_,__6

Clarification Form Page No.(s): _ -_L_ t_

REVISION DOC NO.

SEC
TWR-64204 IMOL

JPAGE C-43



CORPORATION

SPACE QpEF_ATIONS

Nozzle Subassembly Bondllne Adhesive Void Clarification Form

-Motor No.: 360T026 Side: [] Left Date: \(_

:record Bondllne Adhesive Void Measurements and Locations Below:

Degree

Location

l_-_
i V::'

Void Size

Axial

1,0

0.7

d

r,,- i

Circ,

OF

!'._)9
f

if" --

Location on Bonding Surface

Distance From Fwd Distance From Aft

O q,

/\ f

Notes / Comments

REVISION

Corresponding Comment Number(s): /

Doc NO. TWR- 64Z04" IvoL



CORPORATION

SPACE OPERATIONS

Motor No.: 360T026

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Side: Right (B) I Date: 4_) - "gZ
Assessment Engineer(s)/Inspector(s): J_.(_LI IC. L

Phenolic Subassembly: Throat Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

o__45o4s°.90•
Degree Location

_¢- led 80:2z_:

=oo_ iooo/_

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics).

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Housing Bondline Surface Observetions:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes No

/
y7 "'

J
___Z__

Comment #

/

Preliminary PFAR(s)? Yes _ No
Preliminary PFAR Number(s):

-.mrification Form (s)?

REVISION

P'_ Yes No Clarification Form Page No. (s): C-_.,_

ooc NO. TWR-64204 IVOL

SEC I PAGE C-44



CORPORATION

SPACE OPERATIONS

,..-._ Nozzle Subassembly Bondllne Adhesive Void Clarification Form

"Motor No.: 360T026 [] Left (A) _ Right (B) _ Date: /O,5--_ 7_..

Assessment Engineer(s)l|nspector(s): _. _/_Z/C//_ / -_. /_-_ _-_; 7--,_/'L/

Nozzle Subassembly: "7"f/_OAtf A.5_ "Zc,/Jv/_'ZT'

Record Bondline Adhesive Void Measurements and Locations Below:

Degree

Location

(p0

50 °

_o

_o

Void Size

Axial

,Bb

. (_

_

. _C)

Circ.

._O

,,/_

.4_

,_,_

Location on Bonding Surface

Distance From Fwd Distance From Aft

i.oo

.lO

. Oe,

C_

f

Notes / Comments

REVISION

Corresponding Comment Number(s):

ooc No. TWR- G4ZO_ IvoL

,_o i_-o,c_4,_,a



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

I
Motor No.: 360T026 I Side: Right (B)

Assessment Engineer(s)/Inspector(s): /,J/Z_ _ S/7:,_ _ _ _/

Phenolic Subassembly: Aft Inlet/Forward Nose Rings

Record Primary Bondllne/Phenollc Fallure Mode Percentage (After Hydrolase and Wedge Removal):

I Date: /O- _'--_

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

/)V/_- Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Housina Bondline Surface Observations:

A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes

v,"

Comment #

/

7-,-

Notes / Comments O O/J_-. /)-P_tVE V,_lO /,,J#-5 05_,ETUC_ IN '_'E /V,_SE-_P- 7_-

Fw D Alone ,¢ /4/5- ('-_3.,3 ,,C-T- t ,_?oj L o c _= D /_o _ A4ETP_ /t/_ r-,_c_- 7-o /./o/wcW
,_ F-T- A-tVD D.:_ff-/W_H cf_c_#MFL__&-'WCE-. V_P" fc--_, _Y_I_SL v<_IZ)._,D.'-J_ IIV_-I.I

>L'7_t_X I/_M D/,4 _ETE_, _J EAE ,_ _ _"_'E_ .

e/c_--e-'/ #r_,_ -_ ,4dD z:_-.2.,_'5 w _. IP'_J,,P__o 7"_ ,MID 4.2_P /4/_'AIE'._ ,_A/"

Preliminary PFAR(s)? _ Yes _ No Preliminary PFAR Number(s):

_,larification Form(s)? __ Yes

P.]EVISION

J
No Clarification Form Page No.(s):

DOCNO. TWR-64204 JVOL

SEC J PAGE

I C-45





CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

--" Nozzle Subassembly Phenolic Bondllne Condition

Motor No.: 360T026 I Side: Right (B) J Date:

Assessment Engineer(s)/Inspector(s): _ [/_./_ _-- ._ //_:_ _/_.._/_/

Phenolic Subassembly: Nose Cap

/_-F-9z-

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Degree Location

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

,ZO

Phenolic Removal Method:
I ;

Metal Housino Bondline Surface Observations:

A, Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes No Comment #

/
p-"

vf

Preliminary PFAR(s)? Yes ___.____No
Preliminary PFAR Number(s):

-_larification Form (s) ?

REVISION

_'_ Yes No Clarification Form Page No.(s): _- _

DOCNO. TWR-64204 I VOL

SEC I _GE C-46





_6RPO_TiON
SPACEOPE_TJONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

"=Vlotor No.: 360T026 I Side: [] Left (A) _'_ght (B) Date:

L_/z_ _&-_ //
Assessment Engineer (s)/lnspector(s):

Nozzle Subassembly: / it) "-:.-_ C/_

7-/_ > ,, ,

/o- £- ,_2__

Record Bondline Adhesive Void Measurements and Locations Below:

Void Size Location on Bonding Surface

Distance From Fwd Distance From Aft

3, _?0

Degree

Location Axial Circ,

:_o /,70 i,_-o

SF _ 0, _o J. _ _ O. _ o

- r,-,',. 0. £© /?, :,-0

_.2P " C q-7 o, zS 7. o o

2 _ o " o 4_ o. z _ I £o/ •

o

.., 0. _ _ O -BO 2,?0

Corresponding Comment Number(s): /

RE;VISION DOC NO.

SEC

TWR- G#204- IvoL

I P_GEC-_

- --:.-:;._;. :-= ..... , ....... . . ........ . .....



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Engineer(s)/Inspector(s): _-(_U|C_ T" FIZ, E-,._'ro_

Phenolic Subassembly: Cowl Assembly

G OcT q'L

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-SCP

Within SCP

SCP-to-CCP

Within CCP

O-',"5

/oo lOO

_o-/.,'5 /,_-Zz£ _2z$'.ETJ Z7_o3/_ _5"- o

,oo 1oo% I o'i.

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-SCP

-i=.

-......_

Phenolic Removal Method:

Metal Housincl Bondline Surface Observations"

A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes

/
f

No

J

Comment #

Preliminary PFAR(s)?

,Jlarification Form (s) ?

REVISION

Yes
Y

___ Yes

Preliminary PFAR Number(s):

No Clarification Form Page NO.(S): C"_7_Z_ "

DOC NO. TWR-64204 [ VOL

SEC I PAGE C-47



CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T026 I Side: [] Left (A) '_ Right (B) Date: IO-_-9_

Assessment Engineer(s)/Inspector(s): ,_'_. _(.i'l_Z _, ,_"_P'E._'7_I_

Nozzle Subassembly:_.._)_/&. 4.5..5. _.A_,_ /,- /

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size

Location Axial Circ.

90" ,60 •Z_

_z o .$8 .20

Location on Bonding Surface

Distance From Fwd Distance From Aft

._o

• 20

Notes / Comments __.8 _ _ i--IC'/4/D _--_'Y_/_

o_ _ T/,"

REVISION

Corresponding Comment Number(s):

DOC NO. TWR- _0_204 [VOL

I°*GEC.47,dSEC



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Englneer(s)llnspector(s): _,_. _ _'kl" L, ?, _J/', i Ice

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

q

/
Record Secondary Bondline Failure Mode Percentage (After Removal Remaining Phenolics):

Degree :ation

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Housind Bondline Surface Observations:

A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes

V

No I

v/ '
,/

Comment #

Notes / Comments , ._ _,. , _.;,• .._' .,.'t" " 'C "d,'-o..-- ....

.., . ..e..4 _,-,.c < I 11"_ ;_ /,h._,,.. 4-'

Preliminary PFAR(s)? . v

,.larification Form(s)?

. "1- ' '

Yes __ No Preliminary PFAR Number(s): "4"7C'-- /5"-

v'_ Yes NO Clarification Form Page No.(s): ____.-L//_., 4' C_. _),t-"

REVISION

DOC NO,

SEC

T_R-64204 IVOL

IPAGE C-48



CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bond,no Condition

Motor No.: 360T026 Side: Right (B)

Assessment Englneer(s)llnspector(s): )_J_, _ {_{ L1

Phenollc Subassembly: Fixed Housing Assembly

o-,. Ib- a-- P

Record Primary BondlinelPhenolic Failure Mode Percentage (After Hydrolase end Wedge Removal):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

Degree Location

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Degree Location

Phenolic Removal Method:

Metal Housina Bondline Surface Observations:
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes No / Comment #
v /

v' /

/

Notes I Comments i , 3) _-=s:_ Gt_.__ p,,,,t_-y ;L, _'7_ 66' _/o,_-,s -÷_ =.o//,_:_;vc.,

¢,:.A_..+.:,__. _J,-t_,,,._..o.+-e.c.:_1"_,_," a+,-_T+t,.+,,_÷_ o+t_ _ e_._;o_',,A.t___,ue.:,,,.d.k+++.o.+o_:L+_

Preliminary PFAR(s)? _Yes __ No Preliminary PFAR Number(s): "_f-_C-/5"-

\.-_'.larification Form(s)?

REVISION

f
Yes _ No

Clarification Form Page NO.(S): (_.-L/_, _, C_, _))

Dec NO. TWR-64204 [ VOL

SEC I PAGE C-48





CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T026 i Side; [] Left (A) J_] Right (B) I Date: /C ) __.4_

Assessment Engineer(s)/Inspector(s): ,_, _._,_. r_\(,_.-

Nozzle Subassembly: _" _F, __. b _J(,._, .\ _..jf

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size

Location Axial Circ.

_}q c ,ec" o, _-;

Distance From Fwd

Location on Bonding Surface

Distance From Aft

],/)-
/,G

Notes / Comments

Corresponding Comment Number(s): i/

REVISION
ooc NO. TWR- _420_ [voL

sEc I PAGE¢:_,Fb',_



CORPQRATIQN

SPACE OPERATIONS

""_1 General Hardware Clarification Form

Motor No.: 360T026 Side= [] Left (A) [_ Right (B) i Date: tC_)- _ _"°l_

Assessment Engineer(s)/Inspector(s): _\, _Gv-

()
Sketch Observations Below (include locations and sizes of sketched features):

"' 5,D" "' L2" . I.l" LI" i

........................................ _----1- ....... i ....... _ r

/< - .......................................... ,

i.

_C ,i"

lc_.......

_FT

v
:?31

t

- ,o o ,
" _ ' I " " '$ ' " " '

(S" .,_-.S"

f

• ,,o" ,._" ...-----------_.(_" .. _.(i ' "
_,#_ o._ _ _

REVISION

Corresponding Comment Number(s): _"

_oc No. I'WR- _4204- I VOL

s_o I_'_ C- 4b __'



SPACEoPe_noNs

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 I Side: Right (B) I Date:

Assessment Engineer(s),lnspector(s). _., _ o.r-/¢..-- 1_ _'('__''_ V_

Phenolic Subassembly:

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Within GCP

GCP-to-CCP

Within CCP

;-_ I%
/_

50

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Hou$inq Bondline Surfaqe Observations;
A. Soot?

B. Voids in Adhesive?

C. Corrosion?

D. Foreign Material?

Yes No Comment #

J
J /
tf ,-_

f

Notes / Comments . , T ,__.._ "

Preliminary PFAR(s)? _Yes v/" No Preliminary PFAR Number(s):

_larification Form(s)? If". Yes No

REVISION

Clarification Form Page No.(s): _-'F_' ,_

I')OCNO. TW'R-64204 [voL

SEC [PAGE C ,_8



CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 I Side: [] Left (A) [_'_ight (B)

Assessment Engineer (s)/Inspector (s): _,_", /,u/[/_ k" _'- _

Date: /__L-- _7__

Sketch Observations Below (include locations and sizes of sketched features):
BOOT ASSEMBLY-T0-FIXED HOUSING PHENOLIC

, BONDLINE FAILURE MODE

FIXED HOUSING
STEEL

ADHESIVE

FLEXIBLE BOOT_

INNER BOOT RING
GCP

FIXED HOUSING
INSULATOR
GCP

CCP

BONDLINE I

BONDLINE 2

RSRM-26B NOZZLE

BONDLINE I FAILURE MODE I

i

PERCENT OF

I

HSG PHENOLICS ICIRCUMFERENCEIBR-TO-FIXED

FIXED HSG-TO-ADHESIVE 5

WITHIN ADHESIVE g

IBR-TO- ADHESIVE 86

BONDLINE 2 FAILURE MODE

FLEX BOOT-TO-FIXED HSG CCP

WITHIN FIXED HSG CHARRED CCP

WITHIN INNER BOOT RING GCP

WITHIN FLEXIBLE BOOT NBR

ADHESIVE-TO-FIXED HSG CCP

WITHIN ADHESIVE

PERCENT OF

CIRCUMFERENCE

28

I

6

62

3

Corresponding Comment Number(s):

DocNo. Ivo,
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General Hardware Clarification Form

Motor No.: 360T026 t Side: [] Left (A) [_Right (B) I Date: /'9- _ -- _ 2-

Assessment Engineer(s)/Inspector(s): 7"-. /__ c-"-5 7-_/(J / /, )t,)/Z_/_ _--,._

Description: 7-/?_-'_ /_[/-C/./"/- f- _OA/DL//W_- /VTE-_-_/... _'_',,P._,_C'_ /-.//_Z).A/E'_-.__

Sketch Observations Below (include locations and sizes of sketched features):

/1'

i.0 r /.7 ,_OX/ l_o C lm TT _ li _

I'/," _'o."I I_i.;7 _,

,i_p_. _, :" , _-t--•

D ;"._/ " ,"_ A Ph-,_ T

oPCP hY/PL- L O/C_-/

tltOn _r,,'C-C
4-8

.S-O

4-B

_'70

47

REVISION

Corresponding Comment Number(s):

DOC NO, _- _zo_ IvoL
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-13

Cowl Ring Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Right (B) Date: "3-Z- _ _

Assessment Engineer(s)/Inspector(s): _d)J- I_ -G"_

_owl PhQnollc Section Observations: Yes No Comment #

A. Cross-ply cracking in virgin material? _'_

B. Ply lifting? v/

Record the Cowl Char and Erosion Measurements Below:

Station

Location

0.3

1.0

2.0

3.0

4.0

5.0

6,0

6.8

0 o 90 ° 180 ° 270 °

Erosion Char Erosion Char Erosion Char Erosion Char

,2 _ ,L_ .,z 9 . _,_ ,2_._,#' ._ . z _ .7/

,_ ,._: ._1 .lO .57_ ,o/ _ ,_o ,_/F

,:: ._2 _- H_ /.oo_- /V,a / _o _- /cA t.o_ _

Yes / No Station: Degree:
Negative Margin of Safety?

Notes I Comments 7 7-_7_',/ _--_0 _70 )/ /_/I/_ cA,"A_- _ E-'_'_

Preliminary PFAR(s)?
Yes / No Preliminary PFAR Number(s):

arification Form (s) ?
Yes _ No Clarification Form Page No.(s):

REVISION __

DOC NO. TW'R-64204 IvoL
SEC I PAGE C-49
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-14

Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Right (B) Date: --_ -- /- _ __

Assessment Engineer(s)/Inspector(s): _/,C _' _-"-S

Forward Exit (_one Phenolic Section Ob_erv0tion_: Yes No

A. Cross-ply cracking in virgin material? /

B. Ply lifting?
e

Record the Forward Exit Cone Char and Erosion Measurements Below:

Station

Location

1.0

4.0

4.6

8.0

12.0

16.0

20.0

24.0

28.0

32,0

32.9

34.0

Comment #

0 ° 90 ° 180 ° 270 °

Erosion Char Erosion Char Erosion Char Erosion Char

..... , , , ...,_ _1

I

,32 .74 ,72 .7/

I

Yes t_ No Station: Degree:Negative Margin of Safety?

Notes / Comments

Preliminary PFAR(s) ? Yes Preliminary PFAR Number(s):

arification Form(s)?

REVISION

Yes W/ No
Clarification Form Page No.(s):

DOC NO.

SEC

TWR-64204 IVOL

IPAGE C-50
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-15

Fixed Housing Phenolic (CCP) Section Condition

,VlotorNo.: 360T026 ] Side: Right (B) ] Date:

Assessment Engineer(s)/Inspector(s): _J/L./_ e._

Fixed Housinq Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?

Record the Fixed Housing Char and Erosion Measurements Below:

Station

Location

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.75

Yes

0 ° 90 ° 180 °

Erosion Char Erosion Char Erosion Char

,o9 ,9o ,c_ /,/7 .c_ /,/,_

Yes / No Station:
Negative Margin of Safety?

No
J

f

Comment #

270 °

Erosion Char

.IO l,o_

. o_ /0:?

.o0 I, CZ

.99

•97

.E??

, .74

._o /. ?o

Degree:

Notes I Comments .._ TOTAL _--PT_ E-_,505 '0_ " PL_I S C)ll;l_

Preliminary PFAR(s)?
Yes /No

Yes V/ No_rification Form(s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION

OOC NO.

SEC
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-16

Throat Inlet Assembly Phenolic (CCP) Section Condition

No.: 360T026 J Side: Right (B) Date:

i

Motor

Assessment Engineer(s)/Inspector(s): _//L /<' _'-._

3-3-93

Throat Inlet Assembly Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?
i

Yes No

/
t"

Record the Throat Inlet Ring and Throat Ring Char and Erosion Measurements Below:

Station

Location

1.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

23.0

0 ° 90 ° 180 °

Erosion Char Erosion Char Erosion Char

I, _.:7 . ¢- 7 t/_ liJA I, o _ . _,_

Comment #

270 °

Erosion Char

/,0.7 ->

/,c1 .__ I, S6 .5-3 I,_7 ,5-7 t,0_ 53

I,S_ . s _ t, J/ , _-g t. II . go I,/D , [, /

I,o4 .57 /,g .s2 t,t _ ._o i./-_ .g2
t.o_7 ._-7 1.2o . m/ 1,2_ ,49 1,2/ ,D-z_

t. ID . CE I,/_ ,mo t.i4- •4_ I.,,_ , _

I J_ . ';-3 MID ,_ t, J"- , _,_ t. 14 , _7_

l, I_ . ¢_. L 15- , _-7 I, IO 5-o 1, IZ . _-o

1,,:,7' , _ 5- I, _( ..7B t, _ ,5_ i, oz . F_

,74 .sT , ?i , g _ ,7Z ,6( ,89 _@

,73 .L7 ,7¢- .62 .71 .?o

,x / .7,_ .4-[ .79 ,4_3 ,<¢'_

.4-_- ,B_ ¢t ,a'.<- ,77 ,_7

Station:Negative Margin of Safety? Yes / No

,7/ ,_7

,4_ ._,_
,4-o ,_o

Degree:

Notes / Comments

Preliminary PFAR(s)? Yes

Yesarification Form(s)?

/
No

NO

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO.

SEC
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-17

Nose Cap Phenolic (CCP) Section Condition

Motor No.: 360T026 I Side= Right (B) Date"

Assessment EngJneer(s)/Inspector(s): J'l,//_. /<' -_- _'

Nose Cao Phenolic Section Observations:

A. Cross-ply cracking in virgin material?

B. Ply lifting?
e

Record the Nose Cap Char and Erosion Measurements Below:

Station 0 o 90 o

Location Erosion Char Erosion Char

1.5 ._ g-2 ,27 .(_

4.0 .3"7 L ,7_ ,_ _" ,E'_

6.0 ,3 -_ ,-Z<_ .3 c) , _" >"-

8.0 4_ , _ ,4-_ ,_-_

10.0 ,_s ./_>- ,4-9 ,_/

12.o , _-c . _-,_ , _ ,_O

14.0 ,_ 7) * _'-:_ , 5-_) , _'-3

16.o g_- _/ .?_ ,'¢-_

18o ,84 ._ ,B._ .4-Z

20.0 /,c3 ,_9 /,o4 ,4--_

24.0 ),(7 ,_£ /,7/ , _ 5"-

26.0 /, /_f3,, ,77 l, /_ . /=,_

Negative Margin of Safety? Yes / No

Yes

180 °

Erosion Char

, _8 .g7

44- _D

5-D ,_-D

gl , _-Z

po ,_7

90 ,_7

;,/o ,4B

/,¢l ,El

/. 7_ ,vo

/,21 ,7#

No

J
v"

Comment #

270 °

Erosion Char

Z_ l _

, _ 5_

,41 _-_

,_9 ,_-9

,5_ ,5-_

• 5-& , _Z

.70 ,4_

.7_ ,3_

l,,_Z ._7

1,_ 5--_

/. 7._ .70

/,27 .71

Station: Degree:

Notes / Comments

Preliminary PFAR(s)? Yes /No

Yes _ Noarification Form (s)?

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
Doc NO. TWR-64204 JVOL
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-18

Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Right (B) Date: _' - _- _ -_

Assessment Engineer(s)/Inspector(s): _//j..-_ -E"-_

Forward Nose and Aft Inlet Rina Phenolic Section Observations: Yes No Comment #

A. Cross-ply cracking in virgin material? if

B. Ply lifting?

Record the Forward Nose Ring (-503) Char and Erosion Measurements Below:

Station

Location

28,0

30.0

32.0

0 ° 90 o 180 °

Erosion Char Erosion Char Erosion

/,ok .70 /./O • 77 /,/4

,Eg ._7 ,_2 ,7L_
. _ ,_ ,9S ._

Negative Margin of Safety?

Char

._

270 °

Erosion Char

/./_; .-7o

-7_ .gz . --7<9 .D2_

Yes f No Station:
Degree:

Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:

Station

Location

34.0

36.0

38.0

39.0

0 ° 90 ° 180 ° 270 °

Erosion Char Erosion Char Erosion Char Erosion Char

,_ ,_-_ . _z .5-8 , _z .dz ,_'/ , go

.G- ._-6_ .86 .d_ ,9z ._ .Sg .DB
.?m .If ,71 .g5 I, OO ,5_ 7 _ ,g_

,_ ._c ,?g .71 l, oz .6z ,_7 ._7

Negative Margin of Safety? Yes _'_'No Station:
Degree:

Notes / Comments

Preliminary PFAR(s) ? Yes

Yes_rification Form(s)?

J
NO

v/- No

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

REVISION
DOC NO, TWR-64204 VOL
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118,7

01.77_ 89.77

_7 77.77

_----__.__._
Aft Exit Cone Assembly "_ -_

8 010"0 12.0 14.0 16.0 18.0 20.022 0
6,0 _ _ _]_'023.0

Throat Assembly

4.0

16.0

28.0

Forward Exlt Cone Assembly __34.0_"__-,._ " _n

38.039.0

3_.%<\/

jo'_O.e ,n,e,.s..m0,y

Cu'u18"016.014_

Cowl, Outer Boot Ring As_

°°"_ I )•°.°,.o_ioo.o,o.o,,._

ed Housing Assembly

,o.,,_ _
'.°o.o_,\\

--,.O,.o_,_
_o0__

Flex Bearing Prote_

_f Cowl Vent Holes

Figure 1

Nozzle Liner Char and Erosion Station Locations
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TABLE 1

RSRM-26A NOZZLE TO CASE JOINT PERFORMANCE

DEGREE PREFIRE POSTFIRE

LOCATION (INCHES) (INCHES)

MDD CSF ASF

0.0 5.633 4.262 1.371 3.6 4.1

21.6 5.626

46.8 5.618 5.000 0.618 7.9 9.1

68.4 5.607

90.0 5.622 4.962 0.660 7.4 8.5

111.6 5.629

136.8 5.635 4.731 0.904 5.4 6.2

158.4 5.623

180.0 5.628 4.710 0.918 5.3 6.1

201.6 5.624

226.8 5.582 4.481 i.i01 4.5 5.1

248.4 5.606

270.0 5.622 4.797 0.825 5.9 6.8

291.6 5.621

316.8 5.594 4.878 0.716 6.8 7.8

338.4 5.606

MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM

5.622 _.764 0.865 3.6 4.1

A SAFETY FACTOR OF 2.0 IS REQUIRED

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS

NOT REQUIRED AT THAT LOCATION

DOG NO. _'-_2,04 I VOL
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TABLE 2

RSRM-26A AFT FIELD JOINT PERFORMANCE

DEGREE PREFIRE POSTFIRE

LOCATION (INCHES) (INCHES)

MDD CSF ASF

2.0 2.686 2.358 0.328 7.9 8.2

16.0 2.698

30.0 2.696

46.0 2.701 2.294 0.407 6.4 6.6

60.0 2.704

• 76.0 2. 697

90.0 2.704 2.270 0.434 6.0 6.2

106.0 2.703

120.0 2.706

136.0 2.702 2.330 0.372 7.0 7.3

150.0 2.701

166.0 2.699

180.0 2.704 2.278 0.426 6.1 6.3

196.0 2.702

210.0 2.700

226.0 2.697 2.285 0.412 6.3 6.5

242.0 2.701

256.0 2.704

270.0 2.699 2.305 0.394 6.6 6.9

286.0 2.706

300.0 2.703

316.0 2.702 2.322 0.380 6.8 7.1

330.0 2.697

346.0 2.693

MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM

2.701 2.300 0.401 6.0 6.2

A SAFETY FACTOR OF 2.0 IS REQUIRED

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS

NOT REQUIRED AT THAT LOCATION

_-,.SION OOCNO. TWR-64204 Jv_
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TABLE 3

RSRM-26A CENTER FIELD JOINT PERFORMANCE

DEGREE

LOCATION

2.0

16.0

30.0

46.0

60.0

76.0

90.0

106.0

120.0

136.0

150.0

166.0

180.0

196.0

210.0

226.0

242.0

256.0

270.0

286.0

300.0

316.0

330.0

346.0

PREFIRE POSTFIRE MDD CSF

(INCHES) (INCHES)

ASF

2.787 2.614 0.173 15.0 16.1

2.793

2.793
2.790 2.591 0.199 13.0 14.0

2.780

2.770

2.769 2.643 0.126 20.6 22.0

2.759

2.765
2.772 2.609 0.163 15.9 17.0

2.788

2.795

2.776 2.615 0.161 16.1 17.2

2.761

2.752
2.749 2.609 0.140 18.5 19.6

2.742

2.760

2.754 2.605 0.149 17.4 18.5

2.750

2.751

2.747 2.629 0.118 22.0 23.3

2.744

2.749

MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM

2.763 2.612 0.155 13.0 14.0

A SAFETY FACTOR OF 2.0 IS REQUIRED

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION

NOT REQUIRED AT THAT LOCATION

IS
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TABLE 4

RSRM-26A FORWARD FIELD JOINT PERFORMANCE

DEGREE PREFIRE POSTFIRE

LOCATION (INCHES) (INCHES)

MDD CSF ASF

2.0 2.706 2.621 0.085 30.5 31.8

16.0 2.689

30.0 2.688

46.0 2.705 2.642 0.063 41.2 42.9

60.0 2.680

76.0 2.691

90.0 2.687 2.659 0.028 92.7 96.0

106.0 2.693

120.0 2.710

136.0 2.799 2.636 0.163 15.9 17.2

150.0 2.786

166.0 2.754

180.0 2.770 2.618 0.152 17.1 18.2

196.0 2.768

210.0 2.762

226.0 2.775 2.609 0.166 15.6 16.7

242.0 2.757

256.0 2.747

270.0 2.745 2.625 0.120 21.6 22.9

286.0 2.763

300.0 2.737

316.0 2.751 2.633 0.118 22.0 23.3

330.0 2.744

346.0 2.727

MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM

2.744 2.629 0.119 15.6 16.7

A SAFETY FACTOR OF 2.0 IS REQUIRED

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS

NOT REQUIRED AT THAT LOCATION

DO¢ NO, TWR-64204 IvoL
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